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Section 1 Report summary

Section1 Report summary

Nemko

1.1 Test specifications

FCC 47 CFR Part 24
RSS-131 Issue 4
RSS-133 Issue 6, Amendment 1

1.2 Test methods

Personal Communication Services
Zone Enhancers
2 GHz Personal Communications Services

ANSI C63.26 — 2015

FCC KDB 935210 D05 v01r04

1.3  Exclusions

American National Standard for Compliance Testing of Transmitters Used in Licensed Services;
Section 7 — RF Repeaters, amplifiers, and boosters testing

Measurements Guidance for Industrial, and Non-Consumer Signal Booster, Repeater, and
Amplifier Devices

None.

1.4  Statement of compliance

Testing was performed against all relevant requirements of the test standard(s).

Results obtained indicate that the product under test complies in full with the tested requirements.

The test results relate only to the item(s) tested.

See “Section 2 Summary of test results” for full details.

1.5 Test report revision history

Table 1.5-1: Test report revision history

Revision # Issue Date

Details of changes made to test report

REP018182-3TRFEMC July 17, 2024

Original report issued
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Section 2 Summary of test results N
( Nemko
) —
Section 2 Summary of test results
2.1 Sample information
Receipt date 26-Oct-23
Nemko sample ID number REP018182
2.2 Testing period
Test start date 26-Oct-23
Test end date 05-Dec-23
2.3 Testresults
Table 2.3-1: Summary of results
FCC Part ISED Part Test method Test description Verdict
KDB 935210 DO5V01r04 (3.2)
ANSI C63.26 7.2.2.1 AGCthreshold Pass
KDB 935210 D0O5v01r04 (3.3) N
RSS-131 Clause 9.1 ANS| C63.26 7.2.2.2 Out of band rejection Pass
Occupied bandwidth /
KDB 935210 DO5v01r05 (3.4)
FCC Part 2.1049 RSS-131 Clause 9.2 ANS| C63.26 7.2.2.3 Input-versus-output Pass
spectrum
FCC Part 24.232 (band 25 KDB 935210 DO5v01r05 (3.5) Input/output power and
operation) RSS-131 Clause 9.3 ANSI C63.26 7.2.2.4 amplifier/booster gain Pass
FCC Part 24.238 (band 25 RSS-133 Clause 6.5.1 (band KDB 935210 D0O5v01r05 (3.6) Spurious emissions at RF Pass
operation) 25 operation) ANSI C63.26 7.2.2.5 antenna connector
FCC Part 24.235 (band 25 KDB 935210 D0O5v01r05 (3.7) - . 1
operation) RSS-131 Clause 9.4 ANS| C63.26 7.2.2.6 Frequency stability Not applicable
FCC Part 24.238 (band 25 RSS-133 Clause 6.5.1 (band KDB 935210 DO5v01r05 (3.8) Radiated sourious emissions  Pass
operation) 25 operation) ANSI C63.26 7.2.2.7 P
Notes: 1 Per ANSI C63.26-2015 clause 7.2.2.6 and KDB 935210 Clause 3.7, frequency stability testing is not required if the EUT does not process the input signal in a manner

that can influence the output signal frequency/frequencies.
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Section 3 Equipment under test (EUT) details

Section 3 Equipment under test (EUT) details

@mko

3.1 Disclaimer

This section contains information provided by the applicant and has been utilized to support the test plan. Inaccurate information provided by the applicant
can affect the validity of the results within this test report. Nemko accepts no responsibility for the information contained within this section and the impact
it may have on the test plan and resulting measurements.

3.2 Applicant
Company name SOLiD
Address 800 Klein Road, Suite 200
City Plano
State X
Postal/Zip code 75074
Country USA
3.3  Manufacturer
Company name SOLiD
Address 800 Klein Road, Suite 200
City Plano
State TX
Postal/Zip code 75074
Country USA

3.4 EUT information

Product name

Model

Variant(s)

Serial number

Part number

Power requirements
Description/theory of operation

Operational frequencies
Software details
Type of signhal booster

Distributed Antenna System (DAS)
MRDU_ 1900P_E

None

N/A

N/A

Input: 120Vac, 50/60Hz

Distributed Antenna System (DAS) that efficiently delivers wireless RF signals into any indoor or outdoor location

difficult to cover with traditional macro networks.
Band 25: 1930 — 1995 MHz DL / 1850 — 1915 MHz UL
Alliance Rel6.0 Management Version 18.0.7
FCC:
[ Consumer Signal Booster
[ Provider-Specific Consumer Signal Booster
Industrial Signal Booster
ISED:
[J Consumer Zone Enhancer
[ Fixed Consumer Zone Enhancer
Industrial Zone Enhancer
[J Mobile Consumer Zone Enhancer
[ Provider-Specific Consumer Zone Enhancer

Report reference ID: REP018182-3TRFEMC
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Section 3 Equipment under test (EUT) details —
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3.5 Transmitter Information

Frequency band(s)
Antenna information

Nominal gain (*)
Gain-versus-frequency response
(*)
Rated mean output power Prated
(*)
Output signal coupling
attenuation (*)
Mobile Station Coupling Loss (*)
Base Station Coupling Loss (*)
Input port impedance
Output port impedance

(*) Information required per RSS-131

3.6 EUT setup details

Band 25: 1930 — 1995 MHz DL/ 1850 — 1915 MHz UL
1 antenna port.

Antenna details None

Nominal gain 57 dB

Gain is nominally flat across the frequency bands. See out-of-band rejection data in section 8.2 for verification.
37 dBm (5 Watts)

0dB

N/A (EUT is not a Wideband Consumer Zone Enhancer)

N/A (EUT is not a Provider-Specific Consumer Zone Enhancer)

50 ohms (note — input port(s) are situated on the iBIU system interface unit, connected via fiber to EUT
50 ohms

Table 3.6-1: EUT sub assemblies

Description

Brand name Model/Part number Serial number Rev.

MRDU_1900P_E

SOLiD 1900P_E N/A ==

Table 3.6-2: EUT interface ports

Description

Qty.

Power In

Power Out (Not Used)
ANT1

ANT2 (Not Used)

Tx (Not Used)

Rx (Not Used)

1/0 (Not Used)

Fan (Not Used)

Optic

e A Ll = )

Table 3.6-3: Support equipment

Description

Brand name Model/Part number Serial number Rev.

iBIU System Interface
Laptop

SOLiD iBIU_AC 65100122800159 =
DELL Latitude 5480 6KP16H2 --

Table 3.6-4: Inter-connection cables

Cable description

From To Length (m)

Fiber Optic
Serial to USB

Distributed Antenna Systems iBIU System Interface 10
iBIU System Interface Laptop 2
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Section 3 Equipment under test (EUT) details

Nemko

iBIU System
Fiber Optic Interface

Signal Generator

Spectrum
Analyzer

Figure 3.6-1: Test setup diagram
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Section 4 Engineering considerations

Nemko

Section 4 Engineering considerations
4.1 Maodifications incorporated in the EUT
None.
4.2 Technical judgement
None.
4.3  Deviations from laboratory test procedures
None.
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Section 5 Test conditions

Nemko

Section 5 Test conditions

5.1 Atmospheric conditions

Temperature 15-30 °C
Relative humidity 20-75%
Air pressure 86-106 kPa

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the
tests shall be recorded and stated.

5.2  Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the present document, the nominal voltage
shall be the declared voltage, or any of the declared voltages +5 %, for which the equipment was designed.
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Section 6 Measurement uncertainty

Section 6 Measurement uncertainty
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6.1 Uncertainty of measurement

Nemko USA Inc. has calculated measurement uncertainty and is documented in EMC/MUC/001 “Uncertainty in EMC measurements.” Measurement
uncertainty was calculated using the methods described in CISPR 16-4-2 Specification for radio disturbance and immunity measuring apparatus and methods
— Part 4-2: Uncertainties, statistics, and limit modelling — Measurement instrumentation uncertainty. The expression of Uncertainty in EMC testing.

Measurement uncertainty calculations assume a coverage factor of K=2 with 95% certainty.

Table 6.1-1: Measurement uncertainty calculations

Measurement Ucispr dB UbdB
Conducted disturbance at AC mains and other port power using a V-AMN 9 kHz to 150 kHz 3.8 2.9

150 kHz to 30 MHz 34 2.3
Conducted disturbance at telecommunication port using AAN 150 kHz to 30 MHz 5.0 4.3
Conducted disturbance at telecommunication port using CVP 150 kHz to 30 MHz 3.9 2.9
Conducted disturbance at telecommunication port using CP 150 kHz to 30 MHz 2.9 14
Conducted disturbance at telecommunication port using CP and CVP 150 kHz to 30 MHz 4.0 3.1
Radiated disturbance (electric field strength in a SAC) 30 MHz to 1 GHz 6.3 5.5
Radiated disturbance (electric field strength in a FAR) 1 GHz to 6 GHz 5.2 4.7
Radiated disturbance (electric field strength in a FAR) 6 GHz to 18 GHz 5.5 5.0
Notes: Compliance assessment:

If Uiab is less than or equal to Ucispr then:
- compliance is deemed to occur is no measured disturbance level exceeds the disturbance limit.

—  non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit
If Uiab is greater than Ueispr then:

- compliance is deemed to occur is no measured disturbance level, increased by (Uiab - Ueispr), €xceeds the disturbance limit.

- non-compliance is deemed to occur if any measured disturbance level, increased by (Uiab - Ucispr), €xceeds the disturbance limit

V-AMN: V type artificial mains network

AAN: Asymmetric artificial network
CP: Current probe

CVP: Capacitive voltage probe
SAC: Semi-anechoic chamber

FAR: Fully anechoic room

Report reference ID: REP018182-3TRFEMC

Page 11 of 43



Section 7 Test equipment
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Section 7 Test equipment

7.1 Test equipment list

Table 7.1-1: Test Equipment List

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
Signal and Spectrum Analyzer Rohde & Schwarz FSV40 E1120 2 years 14-Dec-2025
Vector Signal Generator Rohde & Schwarz SMW200A E1156 3 years 10-May-2024
Power Sensor ETS-Lindgren 7002-006 EW110 1vyear 14-Apr-2024
EMI Test Receiver Rohde & Schwarz ESU 40 E1121 1 year 23-Aug-2024
System Controller Sunol Sciences SC104V E1191 NCR NCR
Antenna, Bilog Schaffner-Chase CBL6111C 1480 1year 21-Feb-2024
Antenna, DRG Horn ETS-Lindgren 3117-PA E1160 1year 13-Feb-2024
Antenna, Horn (18-26.5 GHz) Eravant SAZ-2410-42-S1 EW107 1 year 05-Dec-2024
Antenna, Horn (26.5-40 GHz) Eravant SAZ-2410-2-S1 EW108 1year 05-Dec-2024
Termination, 50 ohms Diamond Antenna DC-500MHz N/A NCR NCR
Attenuator, 30dB Pasternack PE7388-30 E1325 VBU VBU
Notes: NCR: no calibration required

VBU: verify before use

7.2  Test software list

Table 7.2-1: Test Software

Manufacturer Details
Rohde & Schwarz EMC 32 V10.60.10 (AC conducted emissions)
Rohde & Schwarz EMC 32 V10.60.15 (radiated emissions)
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Section 8 Testing data
Test name AGC Threshold

Section 8 Testing data

{Emko

8.1 AGC Threshold

8.1.1 References and limits

- ANSI C63.26 Section 7.2.2.1
- KDB 935210 DO5v01r04 Clause 3.2

8.1.2 Test summary

Verdict Pass
Test date November 15, 2023
Test engineer Lan Sayasane, EMC Test Engineer

[ 10m semi anechoic chamber
[ 3m semi anechoic chamber
Wireless bench

[ Other:

Test location

8.1.3 Notes

Relative humidity

21°C
1006 mbar
51%

Per KDB 935210 D05 v01r04, Clause 3.1 and ANSI C63.26 Clause 7.2.2.1, testing was performed with a narrowband test signal (MSK modulated, gaussian

filter of 0.3 and data rate 270 kbps) and a broadband signal (AWGN, 4.1 MHz 99% occupied bandwidth).

8.1.4 Setup details

EUT power input during test 120 VAC / 60 Hz
EUT setup configuration Table-top
[ Floor standing
[ Other:
Measurement details The automatic gain control (AGC) threshold is determined as follows:

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

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

c)  The signal generator must be set to either of the required modulation signals.

d) Set the frequency to the middle frequency of the EUT operating band.

e)  While monitoring the output of the EUT using the method of ANSI C63.26 7.2.2.4.2 or 7.2.2.4.3, increase
the input level until a 1 dB increase in the input signal no longer causes a 1 dB increase in the output

signal.

f) This is the AGC threshold level of the EUT.
g) Repeat for the other modulation signal.

8.1.5 Test data

Table 8.1-1: AGC Threshold results

Operating frequency band Input signal type AGC Threshold Level (dBm)
Band 25: 1930 — 1995 MHz Narrowband
Broadband

Report reference ID: REP018182-3TRFEMC
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Section 8 Testing data

Test name Out of band rejection Nem ko

8.2  Out of band rejection

8.2.1 References and limits

- ANSI C63.26 Section 7.2.2.2
- KDB 935210 D0O5v01r04 Clause 3.3
- RSS-131 Clause 9.1

8.2.2 Test summary

Verdict Pass

Test date October 26, 2023 Temperature 20°C

Test engineer Lan Sayasane, EMC Test Engineer Air pressure 1010 mbar
[ 10m semi anechoic chamber 55 %

[ 3m semi anechoic chamber

Test location )
Wireless bench

Relative humidity

[ Other:
8.2.3 Notes
None
8.2.4 Setup details
EUT power input during test 120 VAC / 60 Hz
EUT setup configuration Table-top
[ Floor standing
[ Other:
Measurement details The out-of-band rejection is measured as follows:

a.  Connect a signal generator to the input of the EUT.
b.  Configure a swept CW signal with the following parameters:
1)  Frequency range = + 250 % of the passband from the center of the passband, for each applicable
operating frequency band.
2)  Level = a sufficient level to affirm that the out-of-band rejection is > 20 dB above the noise floor
and will not engage the AGC during the entire sweep.
3)  Dwell time = approximately 10 ms.
4)  Number of points = SPAN/(RBW/2).
c.  Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.
d.  Set the span of the spectrum analyzer to the same frequency range of the signal generator.
e. Setthe RBW of the spectrum analyzer to be 1% to 5% of the EUT passband and the VBW shall be set to
>3 x RBW.
Set the detector to Peak Max-Hold and wait for the spectrum analyzer’s display to fill.
Capture the frequency response of the EUT.

> @

Please a marker to the peak of the frequency response and record this frequency as fo.

i Place two markers, one at the lowest and the other at the highest frequency of the envelope of the
spectral display such that each marker is at or slightly below the -20 dB down amplitude to determine
the 20 dB bandwidth.

j. Repeat for all frequency bands applicable for use by the EUT.

Report reference ID: REP018182-3TRFEMC Page 14 of 43



Section 8

Testing data
Out of band rejection

Nemko

Test name
8.2.5 Test data
8.2.5.1

Operating frequency band: Band 25 and Band 70: 1930 — 2020 MHz

Note: Since Band 25 and Band 70 are adjacent to each other, a single measurement was performed across both bands.

Spectrum

Table 8.2-1: Out of band rejection results, Band 25_Band 70

Parameter Value

fo 1937.880
fi 1925.310
fn 2024.690
20 dB bandwidth 99.380

(=)

Ref Level 20.00 dBm
Att 20 dB
Count 200/200

Offset 20.00 dB & RBW 1 MHz

SWT
TDF

1ms @ VBW 3 MHz

Mode Sweep

Controlled by NemkoWTT @1Pk View

10 dBm

mM3a[1]

0 dBm

frit

P e

M1[1]

-13.58 dBm
2.024690 GHz|
5.10 dBm|
1.937880 GHz

-10 dBm

-20 dem

-30 dBm

4
i
|

b
B

-50 dem

-60 dBm

-70 dBm

CF 1.975 GHz

451 pts

Span 270.0 MHz

Marker

Type | Ref | Tre |

X-value

| Y-value

Function

Function Result

M1 1
M2 1
M3 1

1.93788 GHz
1.92531 GHz
2.02469 GHz

5.10 dem
-16.54 dBm
-13.58 dBm

Il

Figure 8.2-1: Out of band rejection results, Band 25_Band 70
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Section 8 Testing data
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Test name Occupied bandwidth / Input Versus Output Comparison { Nemko
e’

8.3  Occupied bandwidth / Input Versus Output Comparison

8.3.1 References and limits

- FCC 47 CFR Part 2.1049

- ANSI C63.26 Clause 7.2.2.4

- KDB 935210 DO5v01r04 Clause 3.4
RSS-131 Clause 9.2

8.3.2 Test summary

Verdict Pass

Test date November 15, 2023 Temperature 21°C

Test engineer Lan Sayasane, EMC Test Engineer Air pressure 1006 mbar
[ 10m semi anechoic chamber 51%

Test location
[ Other:

8.3.3 Notes

[ 3m semi anechoic chamber
Wireless bench

Relative humidity

Per KDB 935210 D05 v01r04, Clause 3.3 and ANSI C63.26 Clause 7.2.2.3, testing was performed with a narrowband test signal (MSK modulated, gaussian
filter of 0.3 and data rate 270 kbps) and a broadband signal (AWGN, 4.1 MHz 99% occupied bandwidth).

8.3.4 Setup details

EUT power input during test 120 VAC / 60 Hz
EUT setup configuration X Table-top
[ Floor standing
[J Other:
Measurement details A 26 dB bandwidth measurement shall be performed on the input and the output signal.

a.  Connect a signal generator to the EUT.

b Configure the signal generator to transmit the AWGN signal.

c.  Configure the signal level to be just below the AGC threshold, but not more than 0I5 dB below.

d.  Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

e Set the spectrum analyzer center frequency to the nominal EUT channel center frequency. The span
range of the spectrum analyzer shall be between 2 x OBW and 5 x OBW.

f. The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW and the VBW shall be > 3 x
RBW.

g. Setthe reference level of the instrument as required, to prevent the signal from exceeding the
maximum spectrum analyzer input mixer level for linear operation. In general, the peak of the spectral
envelope must be more than [ 10 log (OBW / RBW)] below the reference level. Step f) and step g) can
require iteration to enable adjustments within the specified tolerances.

h.  The noise floor of the spectrum analyzer at the selected RBW shall be at least 36 dB below the reference
level.

i Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

j. Determine the reference value: Set the EUT to transmit a modulated signal. Allow the trace to stabilize.
Set the spectrum analyzer marker to the highest level of the displayed trace (this is the reference level).

k.  Determine the -26 dB down amplitude by placing two markers, one at the lowest and the other at the
highest frequency of the envelope of the spectral display such that each marker is at or slightly below
the-26 dB down amplitude. If a marker is below the -26 dB down value, it should be as close as possible
to this value. The OBW is the positive frequency difference between the two markers.

Repeat step 3) to step k) to measure the input signal to the EUT (i.e., signal generator output). Compare
the 26 dB bandwidths to affirm they are similar.

m. Repeat step e) to step ) with the input signal to the EUT set to 3 dB above the AGC threshold.

n.  Repeat step e) to step m) with the signal generator set to the narrowband signal.

0. Repeat step e) to step n) for all bands used by the EUT.
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Section 8
Test name

8.3.5

Testing data

Occupied bandwidth / Input Versus Output Comparison

Test data

Nemko

8.3.5.1

Operating frequency band: Band 25: 1930 — 1995 MHz

Table 8.3-1: Occupied bandwidth / Input Versus Output Comparison results

Test Frequency

26 dB Bandwidth 26 dB Bandwidth

Condition (MHz) (Input Signal) (Output Signal)
(MHz) (MHz)
Input Level = AGC Threshold - -0.5 dB 1962.5
F . 0.3084 0.3084
Input signal = narrowband
Input Level = AGC Threshold + 3 dB 1962.5
P . 0.3084 0.3084
Input signal = narrowband
Input Level = AGC Threshold - -0.5 dB 1962.5
. 4.6667 4.6667
Input signal = broadband
Input Level = AGC Threshold + 3 dB 1962.5
. 4.6667 4.6667
Input signal = broadband
Spectrum ‘r.g: Spectrum ‘T
Ref Level 20,00 dBm « RBW 5 kHz Ref Level 47.00 dBm  Offset 30.00 d& « RBW 5 kHz
Att 40ce  8WT 2.8ms @ VBW 10kHz Mode Sweep Att L e SWT 2.8 ms & VBW 10kHz Mode Swesp
SGL Count 1/1 TDF SGL Count 1/1 TDF
iControlled by NemkoWTT @1Pk Max iControlled by NemkoWTT @1Pk Max
M1[1] -7.38 dBm| M1[1] 24.21 dBm|
di 1.96254667 GHz 40 der 1.96254667 GHz
10 dem mz[11 -33.12 dBm)| mz2[11 -1.41 dBm)|
odem o 1.96234681 GHz| 30 dar T 1.06234681 GHz|
" RN N
o _— [ - 20 dam )
o F‘/\A 10 dem IRAW
-20 dBr .r-; ~
. ] L. odem L2
-30 dbm N
~ Y \
a0d \ -10 Y
Mo
~ T A S
- A RS S o -20 der =
B ) a0 s la
. 5 -30 dea
| oA A ™ "]
40 d
-70 dBmr
50
CF 1.9625 GHz 691 pts Span 700.0 kHz CF 1.9625 GHz 691 pts Span 700.0 kHz
Marker Marker
Type | Ref | Tre | X-value l Y-value | Function Function Result | Type | Ref [ Tre | X-value l Y-value | Function Function Result |
M1 1 1.96254667 GHz -7.38 dBm M1 1 1.96254667 GHz 24.21 dbm
Mz 1 1.96234681 GHz -33.12 dBm Mz 1 1,96234681 GHz -1.41 dBm
D3 M2 1 308.4 kHz 0.87 dB D3 M2 1 308.4 kHz 0.88 dp

Oceupied bancwidth {25 dB),
GSM

T 1962 5 MHz, BW- 0 2MHz, MOD:

Occupied bandaidth (26 dB), TX 1962 5 MHz, BW- 0 2MHz, MOD:
GsM

Figure 8.3-1: Occupied bandwidth / Input Versus Output Comparison results, narrowband signal, 0.5 dB below AGC threshold, input and output signal

respectively
Spectrum ‘r.g: Spectrum ‘T
Ref Level 20.00 dBm © RBW & kriz RefLevel 47.00 dBm  Offset =0.00 0B = RBW 5 kHz
Att 402 BWT 2.8ms @ VBW 10kHz Mode Sweep Att e SWT  28ms @ VBW 10kHz Mode Swesp
SGL Caunt 1/1 TOF SGL Caunt 1/1 TOF
[Controlled by NemkoWTT @1Pk Max [Controlled by NemkoWTT @1Pk Max
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Figure 8.3-2: Occupied bandwidth / Input Versus Output Comparison results, narrowband signal, 3.0 dB above AGC threshold, input and output signal

respectively
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Section 8

Testing data

Test name Occupied bandwidth / Input Versus Output Comparison ‘ Nemko
Spectr s Spectrun |
Ref Level 10,00 dBm @ RBW 100 kHZ Ref Level 47.00 dBm  Offser 20,00 d& & RBW 100 kHZ
Att 30de 8WT 1.1ms @ VBW 500 kHz  Mode Sweep Att 3cde BWT 11ms & YBW 500 kHz  Mode Swesp
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M1 1 1.9631594 GHz -0.00 dBm M1 1 1.9631504 GHz 24.00 dBm
Mz 1 1.30016067 GHz -33.03 dém Mz 1 1.3001667 GHz -1.34 dBm
D3 M2 1 4,667 MHz 0.29 dB D3 M2 1 4,667 MHz 0.05 dB

Qccupied banciwidth (26 dB), T 1962 5 MHz, BW: Shiliz, MOD: W

COMA
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Figure 8.3-3: Occupied bandwidth / Input Versus Output Comparison results, broadband signal, 0.5 dB below AGC threshold, input and output signal
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Figure 8.3-4: Occupied bandwidth / Input Versus Output Comparison results, broadband signal, 3.0 dB above AGC threshold, input and output signal

respectively
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Section 8
Test name

Testing data

Output power / Mean output power and amplifier gain

Nemko

8.4  Output power / Mean output power and amplifier gain

8.4.1 References and limits

- FCC Part 24.232 & RSS-133 (band 25 operation)

- ANSI C63.26 Clause 7.2.2.4
- KDB 935210 DO5v01r05 Clause 3.5

8.4.2 Test summary
Verdict Pass
Test date November 15, 2023 Temperature 21°C
Test engineer Lan Sayasane, EMC Test Engineer Air pressure 1006 mbar
[ 10m semi anechoic chamber 51%

Test location
[ Other:

8.4.3 Notes

[ 3m semi anechoic chamber
Wireless bench

Relative humidity

Per KDB 935210 D05 v01r04, Clause 3.4 and ANSI C63.26 Clause 7.2.2.4, testing was performed with a narrowband test signal (MSK modulated, gaussian
filter of 0.3 and data rate 270 kbps) and a broadband signal (AWGN, 4.1 MHz 99% occupied bandwidth).

8.4.4 Setup details

EUT power input during test
EUT setup configuration

120 VAC / 60 Hz
Table-top

[ Floor standing

[ Other:
Adjust the internal gain control of the EUT to the maximum gain for which the equipment certification is sought.

Measurement details

Any EUT attenuation settings shall be set to their minimum value.

a.
b.
c.

Connect a signal generator to the input of the EUT.
The modulation shall be set to the AWGN signal.
The frequency of the signal generator shall be set to the frequency fo as determined during the out-of-
band rejection measurement.
Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation,
Set the level of the signal generator to a level that produces an output just below the AGC threshold,
but not more than 0I5 dB below.
Measure the output power of the EUT.
Remove the EUT from the measurement set-up. Using the same signal generator settings, repeat the
power measurement on the input signal to the EUT (i.e., the signal generator output). Calculate the
amplifier gain as follows:

Gain (dB) = output (dBm) — input (dBm).
Repeat step f) and g) with the input level set to a level that is 3 dB above the AGC threshold.
Repeat step e) to step h) with the input signal set to narrowband modulation.
Repeat step e) to step i) for all bands used by the EUT.
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Test name Output power / Mean output power and amplifier gain Nem ko

8.4.5 Test data

8.4.5.1 Operating frequency band: Band 25: 1930 — 1995 MHz

Table 8.4-1: Output power / Mean output power and amplifier gain test data

Condition Test frequency Input power Output power Amplifier 0.1 % PAPR

(MHz) (dBm / MHz) (dBm/MHz) gain (dB) (dB)

Input Level = AGC Threshold - -0.5 dB 1937.88 -20.78 34.88 55.66 0.43
Input signal = narrowband

Input Level = AGC Threshold + 3 dB 1937.88 -17.28 35.85 53.13 0.38
Input signal = narrowband

Input Level = AGC Threshold - -0.5 dB 1937.88 -20.62 34.97 55.59 4.52
Input signal = broadband

Input Level = AGC Threshold + 3 dB 1937.88 -17.09 35.04 52.13 4.78

Input signal = broadband

Spectrum by Spectrum o

Ref Level -5.00 d&m Ref Level 5233 dem  Offser 30.00 dB
Att 15d3  AQT 859.4 ms @ RBW 300 kHz Att 40cR  AQT 2504 ms @ RBW 300 kHz
SGLTOF SGL TOF
[Contrelied by NemkeWTT @15a Clrw [Controlled by NemkoWTT @15a Clrw ]

0.001453066)|
0.406 db|

(CF 1.93708 GHz Mean Pwr + 20.00 dB (CF 1.93708 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function samples: 10000000 complementary Cumulative Distribution Function samples: 10000000
mMean | peak | crest | 10% | 19 | o0a% | o1 | mMean | peok | crest | 109 | 19 | o0a% | o019 |

Trace 1 -20.78 dém -20.41 dém 0.27 dg 0.32 de 0.35 dB 0.41 dg 0.42 dg Trace 1 34.28 deém 36,27 dBm 0.20 dB 0.32 de 0.41 de 0.42 dg 0,43 di
Marker Marker

Type | Ref | Trc | X-value [ v-value | Function | Eunction Result | Type | Ref [ Trc | X-value | v-value | Function | Eunction Result |

1 1 0.41 dB 0.001452966 1 1 0.43 dB
Y T Y

L J J L wa L J J 4 ) e
Peak power, TX 1337 83 Mz, BW: 0 2MHz, MOD: GSM Peak power, TX 1937 83 Mz, Bw: 0 2MHz, MOD: GSM

Figure 8.4-1: Output power / Mean output power and amplifier gain results, narrowband signal, 0.5 dB below AGC threshold, input and output signal

respectively
Spectrum “;'-‘ Spectrum “A"-‘
Ref Level -5.00 dém Ref Level 47,00 dbm  Offset 30,00 de
Att 15d3  AQT B55.4 ms @ RBW 300 kHz Att 2l AQT 2604 mc @ RBW 300 kHz
SGLTDF SGL TOF

15

[Contrelled by NemkeWTT @15a Clrw

Mi[1] 0.000000000|
0.435 db|

—
IGF 1.93788 GHz Mean Pwr + 20.00 dB

ICF 1.93788 GHz Mean Pwr + 20.00 dB

Complamentary Cumulative Distribution Function samplas: 10000000 Complamentary Cumulative Distribution Function samples: 10000000
Mean | meak | crest |  10%0 | 1% | o0a% | o.o1e | mMean | meck | crest |  ioe | 19 | o0a% | o010 |
Trace 1 -17.28 dém -16.91 dém 0.26 d8 0.32 de 0.41 de 0.42 dg 0.42 dg Trace 1 34.85 clerm 36,22 dim 0.28 dB 0.32 de 0.38 de 0.38 de Q.41 dg
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
1 1 0.43 db 1 1 0.28 dB 0.00018189
Y T Y
L ] J L wa L ) J 4 ) o
Paak power, TX 1837 83 Mz, BW: 0 2MHz, MOD: GSM Paak power, TX 1837 83 Mz, BW: 0 2MHz, MOD: GSM

Figure 8.4-2: Output power / Mean output power and amplifier gain results, narrowband signal, 3 dB above AGC threshold, input and output signal
respectively
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Test name Output power / Mean output power and amplifier gain

Spectrum o Spectrum o
Ref Level -5.00 d&m

Ref Level 53.00 dBm  Offset 30,00 GB
Att 1548 AQT 156,23 ms @ RBW 10 MHz Att 40dB  AQT 1863 ms @ RBW 10 M-z
SELTOF SGL TOF
[Controlled by NemkoWTT @1Ga Clrw [Cantrolled by NemkoWTT @153 Clrw
1] 0.000068081] H
> =z 4.435 dp|

[CF 1.93788 GHz Mean Pwr + 20.00 db [CF 1.93788 Gz Mean Pwr + 20.00 db
ry Cumulativa Distribution Function Samples: 10000000 Complementary Cumulativa Distribution Function Samples: 10000000
Mean | peak | crest | 100 | 190 | 0de | 0.01% | Mean | peak | crest | 100 | 0q | 0a% | 0.01% |
Trace 1 2062 dbm 1570 dBm | 4.02 dB 2.02 db 3.62 0B .43 B .64 db Trace 1 [ 3497 dem  40.01 dm <.04 dB 2.02 db 3.68 0B .52 dB .05 db
Marker Marker
Type | Ref | wre| X-value | v-value | runction | Function Result | Type | Ref | Tre| X-value | vvalue | runction | Function Result |
ML T 442 08 | 0.000068081 ML T 45208 | 0.0000164%1
T
[ )i

L L

Paak power, T% 1937.88 Mz, BW/: SMHz, MOD: WCDhA Paak power, TH 1937.85 Mz, BW: SMHz, MOD: WCOMA

Figure 8.4-3: Output power / Mean output power and amplifier gain results, broadband signal, 0.5 dB below AGC threshold, input and output signal
respectively

Spectrum by
Ref Level 0.78 dam

Ref Level 53,33 dbm  Offset 50,00 dB
Att 2043 AQT 156.3 ms @ RBW L0 MHz Att 40dB  AQT 1563 ms & RBW 10 M-z
SGL TOF SGL TOF
[Controlled by NemkoWTT @15a Clrw trolled by NemkoWTT @15a Cirw

1] 0.001000671]
4.495 db|

o - - -

Mean Pwr + 20.00 dB ICF 1.93788 GHz
lative Distribution Function gamples: 10000000 Complementary Cumulative Distribution Function
|

ICF 1.93788 GHz

ry C

Mean Pwr + 20.00 dB

| crest | 10% |

Samples: 10000000

Mean Paak 190 | 0a% | 0.01% | Mean | Peak | crest | 0% | 190 | 0a% | 0.01% |
_Trace1 [ -17.00 dém  -12.17 dém | 4,02 d8 5.03 dB 3.62 cB 2,43 dB 484 d8 _Trace 1 [ 3504 dém 40,35 dam 5.32 d8 .00 dB 3.66 cB 2,78 d8 5.25 da
Marker Marker

Type | Ref | Trc | X-value l Y-value | Function | Function Result | Type | Ref | Trc | X-value l Y-value | Function | Function Result |

M1 1 4.43 dB 0.001000671 M1 1 4.78 dB 0.000958839
T

L )i J q L

L L

Paak pouver, TX 1937.88 Mz, BW: SMHz, MOD: WCDMA Paak pouver. TX 1937.85 Mz, Buv: SMHz, MOD: WCOMA

Figure 8.4-4: Output power / Mean output power and amplifier gain results, broadband signal, 3 dB above AGC threshold, input and output signal
respectively
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Test name Spurious emissions at RF connector { N em ko
e’

8.5 Spurious emissions at RF connector

8.5.1 References and limits

- FCC Part 24.238 & RSS-133 (band 25 operation)
- ANSI C63.26 Clause 7.2.2.5
- KDB 935210 DO5v01r05 Clause 3.6

8.5.2 Test summary

Verdict Pass

Test date November 15, 2023 Temperature 21°C

Test engineer Lan Sayasane, EMC Test Engineer Air pressure 1006 mbar
[ 10m semi anechoic chamber 51%

Test location U 3”.1 semi anechoic chamber Relative humidity
Wireless bench
[ Other:

85.3 Notes

Per KDB 935210 D05 v01r04, Clause 3.4 and ANSI C63.26 Clause 7.2.2.4, testing was performed with a narrowband test signal (MSK modulated, gaussian
filter of 0.3 and data rate 270 kbps) and a broadband signal (AWGN, 4.1 MHz 99% occupied bandwidth).

For intermodulation products and out-of-channel block tests, testing is performed under the following two conditions (per ANSI C63.26 7.2.2.5.1 and KDB
935210 DO5v01r04 Section 3.6):

a) Two modulated signals set to the lower or upper block edge.
b)  Asingle modulated signal set to the low or high channel

8.5.4 Setup details

EUT power input during test 120 VAC / 60 Hz
EUT setup configuration Table-top
[ Floor standing
[ Other:
Measurement details Out-of-channel-block and out-of-band emissions:

a.  Connect a signal generator to the input of the EUT. If the signal generator is not capable of generating
two modulated carriers at one time, then it may be replaced by two signal generators connected with
an appropriate combining network

b.  Setthe signal generator to produce 2 AWGN signals.

c.  The frequencies shall be set so that the AWGN signals occupy adjacent channels, as defined by industry
standards such as 3GPP or3GPP2, at the upper block edge of the frequency band under test.

d.  The composite power levels shall be set so that the signal is just below the AGC threshold, but not more
than 0.5 dB below. The composite power can be measured using the methods described in the output
power methods, however, it will be necessary to measure the composite power by increasing the band
power integration bandwidth to include both transmit channels, or alternatively, this measurement can
be performed using an average power meter.

e. Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

f. Set the RBW= reference bandwidth in the applicable rule section for the supported frequency band
(typically 1% of the EBW or 100 kHz or 1 MHz).

g. Set the VBW = 3 x RBW.

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

i. Set the sweep time = auto couple.

j. Set the spectrum analyzer start frequency to the upper block edge frequency and the stop frequency to
the upper block edge frequency plus 300 kHz or 3 MHz for frequencies below and above 1 GHz,
respectively.

k.  Trace average at least one hundred traces in power averaging (i.e., rms) mode.

. Use the marker function to find the maximum power level.

m. Capture the spectrum analyzer trace of the power level for inclusion in the test report.

n.  Repeat step k) and step m) with the input level set to 3 dB above the AGC threshold.

0. Set the frequencies of the input signals to the lower block edge of the frequency band under test.
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Test name Spurious emissions at RF connector !Z N em ko
e’

r.
S.
t.

Reset the analyzer start frequency to the lower block edge frequency minus 300 kHz or 3 MHz for
frequencies below and above 1 GHZ, respectively, and the stop frequency to the lower block edge
frequency.

Repeat step k) to step n).

Repeat step a) to step q) with the signal generator set to only a single signal closest to the block edges.
Repeat step a) to step r) with the narrowband signal.

Repeat step a) to step s) for all bands used by the EUT.

Conducted spurious:

a.

b
c.
d

o

o}

Connect a signal generator to the input of the EUT.

Set the signal generator to produce the AWGN signal.

Set the frequency of the signal to the lowest channel within the frequency block.

The power levels shall be set so that the signal is just below the AGC threshold, but not more than 0.5
dB below.

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

Set the RBW = reference bandwidth in the applicable rule section for the supported frequency band
(typically 100 kHz or 1 MHz).

Set the VBW =3 x RBW.

Set the sweep time = auto-couple.

Set the spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without
going below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 100 kHz to 1
MHz, as specified in the applicable rule part. The number of measurement points in each sweep must
be > (2 x span/RBW), which may require that the measurement range defined by the start and stop
frequencies be subdivided depending on the available number of measurement points provided by the
spectrum analyzer.

Trace average at least ten traces in power averaging (i.e., rms) mode.

Use the peak marker function to identify the highest amplitude level over each of measured frequency
range. Record the frequency and amplitude and capture a plot for inclusion in the test report.

Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1
MHz, as specified in the applicable rule part, and the spectrum analyzer stop frequency to ten times the
highest frequency of the fundamental emission. The number of measurement points in each sweep
must be > (2 x span/RBW), which may require that the measurement range defined by the start and
stop frequencies be subdivided, depending on the available number of measurement points provided by
the spectrum analyzer.

Trace average at least ten traces in power averaging (i.e., rms) mode.

Use the peak marker function to identify the highest amplitude level over each of the measured
frequency ranges. Record the frequency and amplitude and capture a plot for inclusion in the test
report; also provide tabular data, if required.

Repeat step i) to step n) with the input signal firstly set to a middle channel frequency and then tuned to
a high channel frequency.

Repeat step c) to step o) with the narrowband signal.

Repeat step b) to step p) for all bands used by the EUT
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8.5.5 Test data — out-of-channel block and out-of-band emissions

8.5.5.1 Operating frequency band: Band 25: 1930-1995 MHz

Table 8.5-1: Spurious emissions at RF connector test data, narrowband

Frequency of
Condition highest emission Level (dBm) Limit (dBm)
(MHz)
Input Level = AGC Threshold - 0.5 dB
TOSTEE] (il S 1929.986 17.12 -13.00
Number of signals: 2
Low band edge
Input Level = AGC Threshold - 0.5 dB
Input signal = narrowband 1929.989 15.96 13.00

Number of signals: 1

Low band edge

Input Level = AGC Threshold +3 dB

byt sgnal = narrowband 1929.971 -16.85 -13.00
umber of signals: 2

Low band edge

Input Level = AGC Threshold + 3 dB

Input signal = narrowband

. 1929.992 -16.06 -13.00
Number of signals: 1
Low band edge
Input Level = AGC Threshold - 0.5 dB
Input signal = narrowband 1995.010 -17.10 -13.00

Number of signals: 2

High band edge

Input Level = AGC Threshold - 0.5 dB
nput signal = narrowband 1995.013 -14.84 -13.00
Number of signals: 1

High band edge

Input Level = AGC Threshold +3 dB
Input signal = narrowband

Number of signals: 2 1995.010 -15.19 -13.00
High band edge
Input Level = AGC Threshold + 3 dB
Input signal = band
nput signal = harrowban 1995.016 -14.73 -13.00
Number of signals: 1
High band edge

S band adgs, 2 siomals, Laval = age Theesheld 0.5 Sow basd adg, & aignal, Level = Acc Theasheld - 0.5

Reflowsl 009 b Offct 00D e o T - Reflowsl 009 a6 Offct 00008 e AutorTT -

0 die 0 dBir
10 dim 10 dim

SPURIOUS_UINE, ABS 002 SPURIOUS_UINE, ABS 002 .
20 e 20 F

T 7
o
a0 — 30
e

b i
e /

1927 GHz 7007 prs 3000 khz/ 183 GHz 1927 GHz 1007 pts 3000 khz/ 183 GHz

2 Result Summa

2 Result Summa

1.827 GHz 1430 GHz 5.000 kHz 1.92999 GHz -17.12 dém -4.12 d8 1.927 GHe 1430 GHz 5.000 kHz 1.92999 GHz -15.96 d8m -2.96 dB
ey - e
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Zow band sdge, 1 zignal, level = Acc Thrashold + 3

Zow band sdge, 2 signals, level = AC Thrashold + 3

Muttiview = | Spacirum
level Dse O 008 Wese AutorTT s Reftevel s don Offct 00008 Mo AuioFIT s
‘Count 200/200 ‘Count 200/200
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10g0m 10m
STURIOUS UNE 785002 " STURIOUS UNE A5 002
20 -0 -
|
10 w0 -
L Pl /
S L
VRN PPV BVATSISY = [ P R R STV S
—— e
1927 GHz 1001 pts. 300.0 kHz/ 1.93 GHz 1.927 GHz 1001 pts. 300.0 kHz/ 1.93 GHz
2 Result Summ 3 Reault Summ
1.827 GHz 1430 GHz. 5.000 kHz 1.92997 GHz -16.85 dBm -3.85 dB 1.827 GHe 1430 GHz. 5,000 kHz 1.92999 GHz -16.06 dBm -3.06 dB
2 C ey 2 C ey
Bigh band sdge, 2 sigaals, level = AGC Threshold - 0.5 Bigh band edge, 1 sigaal, level = 100 Thrashold - 0.5
Muttiview = | Spectrum [ - | Multiview = | Spectrum [ - |
Ref Level 30,08 aBn  Offset 30.00 98 Mode Auto FIT s6L Ref Level 3008 apm  Offser 30.0048 Mode Auto FIT S6L
Count 2007200 Court 207200
Line_SPURIOUS LNE A8S.of2 phss Line _SPURIOUS LnE AsS.of2 phss
100 10dm
SIURIOUS LNE 785 002 SURIOUS LINE 786 002
v
S Loy |
aa
EoT s —
. .
a = .
o0 @
1995 GHz 1007 pts. 300.0 kHz/ 1.998 GHz 1.985 GHz. 1007 pts. 300.0 kHz/ 1,998 GHz
3 Result Summa 3 Result Summa
1.995 GHz 1.998 Gtz 5.000 kHz 1.99501 GHz -17.10 dBm. -4.104d8 1.995 GHz 1.938 GHz_ 5,000 kHz. 1.99501 GHz -14.84 dBm. -1.84dB

High band sdge, 2 signals, level = AGC Thrashold + 3 Zow band sdgs, 1 sigmal, level = AGC Thrasheld + 3

"
e = S s e = S s
Coure 2000 fp—
Cre Purlows e Ags ok Cre SPuRlows e Ags ok
0m 05
STOGU TE 65 503 SPUROS TE 365 002
. x
Y
x -
o,
" \
S0 " S e L
R s T ey e R e . P TPV I ST e L e
a a
oG oo ETT] EEE EE oo S Tosma
T T
1.995 GHz 1998 GHz. 5.000 kHz 1.99501 GHz -15.19 dBm -2.19d8 1.995 GHz 1998 GHz 5.000 kHz. 1.99502 GHz -14.73 dBm -1.73dB
C e . g C e .
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Table 8.5-2: Spurious emissions at RF connector test data, broadband

Frequency of
Condition highest emission Level (dBm) Limit (dBm)
(MHz)

Input Level = AGC Threshold - 0.5 dB
Input signal = broadband

Number of signals: 2

Low band edge

Input Level = AGC Threshold - 0.5 dB
Input signal = broadband

Number of signals: 1

Low band edge

Input Level = AGC Threshold +3 dB
Input signal = broadband

Number of signals: 2

Low band edge

Input Level = AGC Threshold + 3 dB
Input signal = broadband

Number of signals: 1

Low band edge

Input Level = AGC Threshold - 0.5 dB
Input signal = broadband

Number of signals: 2

High band edge

Input Level = AGC Threshold - 0.5 dB
Input signal = broadband

1929.998 -31.46 -13.00

1929.935 -31.89 -13.00

1929.998 -17.58 -13.00

1929.998 -27.53 -13.00

1995.001 -29.80 -13.00

. 1995.001 -28.27 -13.00
Number of signals: 1
High band edge
Input Level = AGC Threshold +3 dB
Input signal = broadband
. 1995.001 -25.96 -13.00
Number of signals: 2
High band edge
Input Level = AGC Threshold + 3 dB
Input signal = broadband
. 1995.001 -25.87 -13.00
Number of signals: 1
High band edge
Sow band adge, 2 aignals, leval = acc Thresheld - 0.5 Sow band wdge, 1 aignal, Leved = Ace Thresheld - 0.5
MultiVies Spectrum MultiVies Spectrum
Reflevel Z7gs B Offct 0048 Mose Ao rT sat Reflevel 2750 Ofet 302008 Mose Ao T s
Count 200200 Count 200200
|1 spuricus Emissins | |1 spurious Emissions |
L chect PRSS L chect PSS
L. spUROUS LNE ABS 0d2 Fhss L. spUROUS LNE ABS od2 Fhss
10 dBm- T 10 dBm-
SPURIOUS_LINE_ABS_002 T SPURIOUS_LINE_ABS_002
04 0dm
30 — 20 -
~ - e e Rl e S I - | - _ | [ N i
T R :"j“!\/'«- R D R RPN —— T e
50 dbm- 50 dBm-
@ @
st 0t
19276 001 g 3000z TsieR 1927 6 001 g 3000 TsieR
ey PO
1.927 GHz 1930 GHz 50000 kHz 1.93000 GHz -31.46 dBm -18.46 dB 1.927 GHz. 1930 GHz 50000 kHz_ 1.82994 GHz -31.89 dBm -18.89 dB
Hoady [intnnmnnif = Heady [
Som bacd adga, 2 aignals, level = a0C Threshold + 3 Sow bacd wdga, & aignal, level = ace Thrashold + 3
Maltiview = | Spectrum Maltiview = | Spectrum
Reflovel 275 abn Ofhes 0m0d8 Mot AutorrT sl Reflovel 27 o Ofhet 303008 Mode mutorrT sl
‘Count 200/200
s s e s oda s i spuRuS_ e aBs o2
10 60m 10 60w
1 0
SPURIOUS_LINE_ABS 002 SPURIOUS_LINE_ABS 002
20 dbm . e e R T e N T 20 dbm
N R e il g
Srab - 30
H0a0m o ) Y A AN P R
N s I -
50 dBm- T 50 dBm-
@ @
0t 0t
1427 GHz 1001 pts. 300.0 kHz/ 1.93 GHz 1927 GHz 1001 pts. 300.0 kHz/ 1.93 GHz
e ? Bt e

1927 Gz 1.930 GHz E0.000 kiz 1.93000 GHz -17.58 dBm -3.58 dB 1927 Gz 130 GHa 50.000 kHz 1.93000 GHz -27.53 dBm -18.53 dB
weary = weary
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Section 8
Test name

Bigh band sdge, 2 signals, level = Acc Thrashald - 0.5

MultiView = Spactrum

Level 2785 dim  Offset 100048

Line _SPUR|OUS_LINE_ABS_002

Mode Auto FIT

Testing data

Spurious emissions at RF connector

Limit Check —;

migh band sdge, 1 zignal, lavel = ac Thrashold - 0.5

MultiView = Spectrum

Reflevel 2785 dim  Offset 109048

Limit Check
Line _SPUR|OUS_LINE_ABS_02

Mode uto FIT

Nemko

Count 200/200

10

0
SRURIGUS_LINE_ABS_00:

SFURIGUS_UINE_A5 00

20 e 0 e
T e T T T e e . o
] o e | 40 dbm

50 dBm- 50 dBm-

@ @

1 ati 0t

1995 GHz 1001 pts. 300.0 kHz/ 1.998 GHz 1.985 GHz 1001 pts. 300.0 kHz/ 1.998 GHz
pSte e 2 Resut Surmme

1.595 GHz 1548 GHz 50000 kHz 1.99500 GHz -29.80 dBm -16.80 dB 1.595 GHz 1558 GHz. 50.000 kHz 1.99500 GHz -28.27 dBm -15.27 dB
: S e - : © e -

Figh band adge, Z signals, level = A3C Threshold + 5 Zow band edge, 1 sigeal, level = AGC Thrashold + 3

MuttiView =  Spectrum [ - ] MuttiView =  Spectrum [ - ]

Ref Level 27,85 aBm  Offser J0.0048 Mode Auto FIT s6L Ref Level 2785 aBm  Offser 30.0048 Mode Auto FIT S6L

Count 2001200 Court 207200
i et Ppss i et Phss
e spuslous Le nss o6z ehss e spuslous Le nss o6z phss

w0 i

SPURIOUS UNE 755 002 SPURIOUS UNE A5 002

20 — — —

- I I Lo I — e —b ]

40 dbm 40 dbm

S06m 5060m

@ @

u.an aan

1995 GHz 1007 pts. 300.0 kHz/ 1.998 GHz 1.985 GHz. 1007 pts. 300.0 kHz/ 1,998 GHz

2 Rezult Summa
1.995 GHa 1998 GHz 50000 kiz 1.99500 GHz 25,95 dBm 12.96 u:;

woaty

2 Rezult Summa
1.995 GHe 1998 GHz 50.000 kHz 1.99500 GHz -25 87 dBm 12.87 dB. q

woaty
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Section 8
Test name

Testing data
Spurious emissions at RF connector

8.5.6 Test data - conducted spurious emissions:

Nemko

8.5.6.1 Operating frequency band: Band 25: 1930 — 1995 MHz

Input signal = lowest channel within the frequency block; narrowband:

conducted Spuricus Emiszions, Low channal, low fraquancy rangs, M2

conducted Spuricus Emiszions, Low channal, low fraquancy rangs, M2

Reflevel S00dEm  Ofsct 100048 Mode AutoFIT sa Reflevel S00dEm  Ofsct 100048 Mode AutoFIT sa
Count 20/20 Count 2020
vC
Limit Checd Phss Limit Checd Phss
10 dpHn=—SPURLOUS LINE_ABS_0d2 Ehss 10 dpHn=—SPURLOUS LINE_ABS_0d2 ehss
30 dom 30 dom
o o
SPURIOUS_LNE_ABS 00X SPURIOUS_LNE_ABS 00X
7 7
30 e 30 e
0 0
s s
0 dbm o L . e i ol b AR el b y
ez 32pn 7 k] 500Kz 150.0 bz 362 pts 2.99 WiHa/ 30.0MHz
2 Rezult Summa: 2 Rezult Summa:
5000 ke 150,000 kH 1000 k2 55.265 63 kHz -58.99 dBm 45.99 dB 150,000 4z 30.000 MHz 10.000 khz 29.59197 MHz -59.04 dBm 8500 dB
= C e = C e
Conducted Spurious Emissions, Low channel, low frequancy rangs, ¥ Conducted Spurious Emissions, Low channel, low frequancy rangs, ¥
Reflovel S7.00dBm Offict 300008 Mode Auto Sweep sat Reflovel S7.00dBm Offict 300008 Mode Auto Sweep sat
Count 20/20 Count 20720
Limit Checd Phss Chect Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X SPUHOUS_UINE_ ABS 00X
n n
30 b i
’ b — st P ]
ot - P e W r
50 50
60 6O 60 6O
30.0 MHz [T T89.7 M2/ 977 GH 1383 Gz 19942 prs 7877 M2l 5375 GHz
2 Result Summar 2 Result Summar
30,000 MHz 1920 GHe 1000 bikz 1.92680 GHz -36.06 dBm -23.06 4B 1998 GHz 9.975 GHa I_um [ 216980 GHz _.zuz aBm —-u 02 4B
B S oy . T ey

Conducted Spurious Emizsions, Low chamne:

low fraguancy range, NE

P mTs Coomn ey =

Count 20/20
T

Soanioe. SPutlous ung Ase o2

2000

w0

P —

Toatm

| SIS ——————— v " o

-50

w0t

sorsan T S e

2 Result Summan
9975 GHz 19.950 GHz 1.000 Mz 1717774 GHz 3513 dém 2213 B

Ready
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Section 8
Test name

Testing data
Spurious emissions at RF connector

Input signal = middle channel within the frequency block; narrowband:

Conducted Spuricus Emissions, Middle channel, N3

Nemko

Conducted Spurious Emissions, Middle chanze.

Reflevel 37000Bm  Offsct 300008 Mode Auto FIT 6 Reflevel 37000Bm  Offsct 300008 Mode Auto FIT 6
Count 20720 Count 20720
e
Cnezy Phss Cnezy Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X Shusious LN ’s

n

0

10

50

60 dbm T
50Kz 352pts 14,1 kHa/ 150.0kHz

2 Rezult Summa
9.000 kHz 150.000 kHz 1000 kiz 5526563 kHz -58.81 dBm 45.81 unq

© e

Conucted Spuricus Enizsisns, Middla chanvel, NE

i [ [

Reflevel 3700 dim  Offsct 100041 Mode Auto Swssp s6L
Count 20120

Check 55
30 apHins_SPURIQUS LINE ABS 002 BhsS

20d0m

1

0.t
"
50
FETIN il ik i i sl .
150.0 kHz 7862 pts 2.88 MHa/ 30.0 MHz
3 Result Summa
150.000 kHz 30.000 MHz 10000 kHz 2912994 MHz_ -5839 dBm -45.39 dB.

© e

Conucted Spuricus Enizsisns, Middla chanvel, NE

Reflevel 3700 dim  Offsct 100041 Mode Auto Swssp s6L
Count 20120

1 Spurious Emissions

Limi: Check
30 apHins_SPURIQUS LINE ABS 002
20d0m

1

SAURioUS_UNE_ ABs 00X

SAURioUS_UNE_ ABs 00X

o
50 e -
10 - J oy w w —
" " e e W ¥ L r—" s
"
50 50
waom waom
oM Tz 9T AR TsEToR T99GH T AT s756H
s o Sy e
30.000 MHz 1927 GHz. 1.000 MHz 1.926 80 GHz -37.97 dBm -20.97 dB 1.998 GH2 9975 GHz 1.000 MHz 217260 GHz -26.47 dBm -13.47 dB
= s - = © er -
Conducted Spuricus Tnissicns, Widdle channe
MultiView = | Spectrum [ - |
Ref Level 37.00 aBm  Offset 300008 Made Auto Sweep. 6L
Court 20/20
10 dnhin=—SPURIOUS LI5S a2
20 dbm
10
| srumious_iE_pss_aor
@
0
F— * e
9.975 GHz 24937 prs. 997.5 MHz/ 19.95 GHz

2 Reault Summer
475 GHz 19,950 GHz 1.000 MKz 17.15458 GHz -34.90 dBm -21.90 dB-

= [ AT
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Section 8 Testing data
Test name Spurious emissions at RF connector Nem ko

Input signal = highest channel within the frequency block; narrowband:

Conductad Spurious Emissions, High channal, ¥E Conductad Spurious Emissions, High channal, ¥E
Reflevel 37000Bm  Offsct 300008 Mode Auto FIT sat Reflovel S7.000Bm  Offict 300008 Mode AutoFIT sat
Count 20720 Count 20720
e
_um' Cnezy Phss Cnezy Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X T Shusious LN ’s
n n
30 b - 30 b
0 0
50 50
60 d0m { aul i o N L, PR i
0kAz 352pts 14,1 kHa/ 150.0kHz 150.0 kHz 7462 ps 30.0 MKz
2 Result Summar 2 Result Summar
5000 k2 150,000 kHz 1,000 eHe 55.265 63 kHz _.5559 aBm -45 59 4B 150000 kHz 30.000 MHz 10000 kHz 27.50583 MHz 5873 dnm-—-di 73 dB
- B - B
Conductad Spurious Emissicns, Eigh chamnal, NE Conductad Spurious Emissicns, Eigh chamnal, NE
Reflevel 3700 dbm  Offsct 100048 Mode AutoSumep oL Reflevel 3700 dbm  Offsct 100048 Mode AutoSumep oL
Count 2020 Count 2020
1 Sourious Emissions
Theck Fhss Theck
30 dpHn=_SPURIOUS LINE ABS. 042 BpSs 30 dpHn=_SPURIOUS LINE ABS. 042
20 dim 1 20 dim
o o
Suilious UNE_nes oox Suilious UNE_nes oox
x x
30 e i
I g ooty i
A0 i o~
i t ¥ d . & " - o o
s s
0 abm 0 abm
300 Mz wapts 897 M/ 9276 1998 GHx 9582 pis 977 M/ 5575 6Hz
2 Recult Summa: 2 Recult Summa:
30,000 -z 1520 GHa 1000 bz 1.92680 GHz -37.90 dBm -20.90 dB .90 GHz 9.975 GHa 1.000 Wiz 218180 GHz 2647 dBm 13.07 dB
7 S ey 7 S ey

Conducted spurious Emissiens, Eigh channel, N3

RefLovel 3700 anm  Offset 300008 Mode nuto Sweep 6L
Count 20/20
Uit Cheek )!
30 daki=—SPURIOUS LINE_ABS 0% BASS
20d0m
10

| srumions_iNE_A8s_oox

5,375 GHz 2853 prs. 9575 MHz/ 19.95 GHz

2 Reault Summer
475 GHz 19,950 GHz 1.000 MKz 17.18294 GHz -35.00 dBm 2200 dB-

= [ AT
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Section 8
Test name

Testing data
Spurious emissions at RF connector

Input signal = lowest channel within the frequency block; broadband:

Conducted Spuricus Emissions, Low channel, low frequency rangs, 32

Nemko

Conducted Spuricus Emissions, Low channel, low frequency rangs, 32

Reflevel 37000Bm  Offsct 300008 Mode Auto FIT 6 Reflevel 37000Bm  Offsct 300008 Mode Auto FIT 6
Count 20720 Count 20720
e
Cnezy Phss Cnezy Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X Shusious LN ’s

n

0

10

50

60 dbm il
50Kz 352pts 14,1 kHa/ 150.0kHz

2 Rezult Summa
9.000 kHz 150.000 kHz 1000 kiz 5526563 kHz -58.78 dBm 45.78 unq

© e

conuctad Spuricus Emissisns, Dow channal, low frequency rangs, E2

i [ [

Ref Level 37.00 dBbm  Offsct 30.00 d Mode Aulo Sweep s6L
Count 20720
Crecy PpSS
30 dohne_SPURIOUS UNE S5 062 Ehss
20 dim
I

" REAMTY

L0000 s VPRI RO o —
150.0 kHz. 7462 pts 2.99 MHa/ 30.0MHz

2 Rezult Summa
150,000 kHz 30,000 MHz 10,000 bz 2552170 MHz -59.21 dBm 4521 Hn

© e

conuctad Spuricus Emissisns, Dow channal, low frequency rangs, E2

Reflevel 3700 dim  Offsct 100041 Mode Auto Swssp s6L
Count 20120

1 Spurious Emissions

Limi: Check
30 apHins_SPURIQUS LINE ABS 002
20d0m

1

SAURioUS_UNE_ ABs 00X

0 diir
0
A " " " i
thirdeeny u
50
60 g0m
300 MAz Tazpts 89,7 MHa 527 GHz
2 Result Summs
30.000 Mz 1927 GHz 1000 Wkz 1.97680 GHz -34.29 dBm -21.29 dB.

C e

conducted spurious Tmissions, Low channel, low frequancy rangs, EE

SAURioUS_UNE_ ABs 00X

"
I _
i " T b
S0

i ol
0 40m
398 6z 5882 s 7977 Wira] PO
2 Result Summa
.99 GHz 9975 Gz 1,000 Wz 201100 GHz -25.29 dBm 122908

- C e

Reflovel S70000m  Offct 300000 Made Auto Sweep ()
Count 20/20

30 dphiEE—SPURIOUS_ UNE_ABS_ofe

20d0m

10
| srumions_iNE_A8s_oox

0

0 b

5975 Ghz 74537 s 5975 Mzl 9,95 GHr

2 Reault Summer
475 GHz 19,950 GHz 1.000 MKz 17.14974 GHz -34.98 dBm -21.98 dB.

= [ AT
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Section 8 Testing data
Test name Spurious emissions at RF connector Nem ko

Input signal = middle channel within the frequency block; broadband:

Conducted Spurious Emissions, Middle chanzal, BB Conducted Spurious Emissions, Middle channe
Reflevel 37000Bm  Offsct 300008 Mode Auto FIT sat Reflovel S7.000Bm  Offict 300008 Mode AutoFIT sat
Count 20720 Count 20720
e
Cnezy Phss Cnezy Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X T Shusious LN ’s
n n
30 b - 30 b
0 0
50 50
e ‘ FOT ™ L & i Sk A P
0kAz 352pts 14,1 kHa/ 150.0 kHz 150.0 k2 7463 prs 2.99 MHa/ 30.0 MHz
2 Result Summar 2 Result Summar
5000 k2 150,000 kHz 1.000 55.265 63 kHz -58.79 dBm 45,79 dB. 150.000 kHz 30.000 MHz _wom iz 20.50163 MHz _.5531 aBm —45 92 dB
- B - B
Conductad spurious Emissicns, Middle chanzal, EE Conductad spurious Emissicns, Middle chanzal, EE
Reflevel 3700 dbm  Offsct 100048 Mode AutoSumep oL Reflevel 3700 dbm  Offsct 100048 Mode AutoSumep sa
Count 2020 Count 2020
1 Sourious Emissions
Theck Fhss Theck
30 dpHn=_SPURIOUS LINE ABS. 042 BpSs 30 dpHn=_SPURIOUS LINE ABS. 042
20 dim 1 20 dim
o o
Suilious UNE_nes oox Suilious UNE_nes oox
x x
30 e i
o, s oo
0 - ﬁn
S — n VYRS U e bk f " Y o % by
s s
0 abm 0 abm
300 Mz wapts 897 M/ 9276 1998 GHx 9582 pis 977 M/ 5575 6Hz
2 Recult Summa: 2 Recult Summa:
30,000 -z 1520 GHa 1000 bz 1.92680 GHz 3557 dBm 2257 dB 1.998 GH 9.975 GHa 1.000 Wiz 200580 GHz 2468 dBm 1168 dB
7 S ey 7 S ey

conducted Spurious Emissions, Middla channe:

RefLovel 3700 anm  Offset 300008 Mode nuto Sweep 6L
Count 20/20

30 aphii=-SPURIOUS LINE_ABS age
20.d0m

10

| srumions_iNE_A8s_oox

0 b
50
6040
5,375 GHz 2853 prs. 9575 MHz/ 19.95 GHz
2 Result Summa
475 GHz 19,950 GHz 1.000 MKz 17.22975 GHz -34.48 dBm 2144 dB.

= [ AT
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Section 8
Test name

Testing data
Spurious emissions at RF connector

Input signal = highest channel within the frequency block; broadband:

Conducted Spuricus Emissions, High channel, B3

= =

Reflevel 37.00uBm  Offsct 100048

MultiView

Nemko

Conducted Spuricus Emissions, High channel, B3

= =

MultiView

Mot Auta FrT sat Reflovel S7.000Bm  Offict 300008 Mode AutoFIT sat
Count 20720 Count 20720
e
Cnezy Phss Cnezy Phss
30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss 30 dpHn=_SPURIOLS LINE ASS._0f2 Bhss
20d0m 20d0m
0 0
SPUHOUS_UINE_ ABS 00X SPUHOUS_UINE_ ABS 00X
n n
30 b 30 b
0 0
50 50
@t i LD il ot . I sk i b it
0kAz 352pts 181 kbl 150.0 kHz 1500 khz 7282 pis 2,89 MHa/ 30.0 MHz
2 Result Summar 2 Result Summar
5000 k2 150,000 kHz 1,000 eHe 55.265 63 kHz _.5517 aBm -45 27 B 150000 kHz 30.000 MHz 10000 kHz 20.77765 MHz .55,7s_unm —45 76 dB
- B - B

Cconucted Spuricus Emissisns, High channal, BB

Sz [

MultiView

Cconucted Spuricus Emissisns, High channal, BB

Sz [

MultiView

Cmsomrn GRS CHslrices - Cmsomrn GRS CHslrices -
e e
o e SPURGUS LE A8 of2 KH] o e SPURGUS LE A8 of2 KH]
20 dbm 20 dbm
o A O — iy _
" " n ] J s s
50 50
aatm aatm
30.000 MHz 1527 GHz 1000 MEz 1.926 80 GHz -34.03 dBm -21.03 dB 1.998 GHz 9975 GHz. 1.000 MHz 201420 GHz -24.53 dBm -11.54 dB
- C heary N - C heary N
conducted sperious Tnissiors, sish chasoal, 22
Ref Level 37.000Bm  Offset 300008 Made Auto Sweep. 6L
Count 20/20

Uit Cheek s
30 dphiR=—SPURIOUS LINE_ABS 002 PSS
204d0m

10

[useuiomtmisons

| srumions_iNE_A8s_oox

e

e T e g
60 dbm-
9.975 GHz 24937 prs.

9575 MHz/ 19.95 GHz

2 Result Summa
475 GHz 19,950 GHz 1.000 MKz 17.15974 GHz -34.16 dBm 2116 dB.

C e
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Section 8 Testing data

Test name Radiated spurious emissions

8.6  Radiated spurious emissions

Nemko

8.6.1 References and limits

- FCC Part 24.238 & RSS-133 (band 25 operation)

- ANSI C63.26 Clause 7.2.2.5

- KDB 935210 DO5v01r05 Clause 3.8

8.6.2 Test summary

Verdict Pass
Test date December 1, 2023
Temperature
December 5, 2023
Test engineer Lan Sayasane, EMC Test Engineer Air pressure
10m semi anechoic chamber
Test location 3m semi anechoic chamber Relative humidity

[ Other:

8.6.3 Notes

21°C

1010 mbar

52 %

Testing was performed with a narrowband test signal (MSK modulated, gaussian filter of 0.3 and data rate 270 kbps) and a broadband signal (AWGN, 4.1
MHz 99% occupied bandwidth) on lowest, middle, and highest channels of each supported frequency band. Only the worst-case data (broadband signal) are

presented here.

8.6.4 Setup details

EUT power input during test
EUT setup configuration

Measurement details

120 VAC / 60 Hz
Table-top
[ Floor standing

[ Other:
Receiver/spectrum analyzer settings for frequencies below 1 GHz:
Resolution bandwidth 100 kHz
Detector mode —  Peak (Preview measurement)
Trace mode Max Hold
Measurement time - 100 ms (Peak preview measurement)

- 5000 ms (Peak final measurement)

Receiver/spectrum analyzer settings for frequencies above 1 GHz:

Resolution bandwidth 1 MHz
Detector mode Peak (Preview measurement)
Peak (Final measurement)
Trace mode Max Hold
Measurement time - 100 ms (Peak preview measurement)

- 5000 ms (Peak final measurement)
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Section 8 Testing data
Test name Radiated spurious emissions Nem ko

8.6.5 Test data

8.6.5.1 Operating frequency band: Band 25: 1930 — 1995 MHz
Full Spectrum

10071
90T
FCCPart24238
|
80T
70T
£ 60t
>
= 1
g
c 50T
5 1
>
8 4of ¢
30T
2071
10T
0 t t t t t t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Figure 8.6-1: Radiated emissions spectral plot (30 MHz - 1 GHz) — Band 25 (1930 MHz)
Table 8.6-1: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuVv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
997.484167 40.43 84.38 43.95 5000.0 100.000 320.0 H 22.0 35.8
Notes: 1 Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.
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Section 8 Testing data
Test name Radiated spurious emissions Nem ko
Full Spectrum
10071
1.931033333 GHz
90t 'V 8946 dBV/m
T FCCPart 24 Spurious
80T
70T
E 1
3 60t
m
-O -+
£
§ 50t L * &
) *
| 1
40T *
1.
307
2071
10 } } } } } } } } } } } } } |
1 2 4 6 10 12 14 16 18
Frequency in GHz
Figure 8.6-2: Radiated emissions spectral plot (1 GHz - 18 GHz) — Band 25 (1930 MHz)
Table 8.6-2: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
1753.833333 36.26 82.23 45.97 5000.0 1000.000 258.0 H 0.0 -12.6
1892.300000 46.92 82.23 35.31 5000.0 1000.000 350.0 H 87.0 -10.8
2665.233333 39.21 82.23 43.02 5000.0 1000.000 400.0 H 0.0 -8.9
3861.833333 50.51 82.23 31.72 5000.0 1000.000 149.0 \ 11.0 -4.4
16761.000000 50.65 82.23 31.58 5000.0 1000.000 148.0 Vv 11.0 14.8
17198.100000 50.89 82.23 31.34 5000.0 1000.000 170.0 H 0.0 14.9
Notes: 1 Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid

emissions. The maximum value of valid emissions has been recorded.

Marked emission at 1.93 GHz is the fundamental emission and is not evaluated against the limits.
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Section 8 Testing data
Test name Radiated spurious emissions Nem ko
Full Spectrum
957
90T
1 FCC Part 24 Spurious
80T
70T
S
3 60
=3
m 1
o
= 501
[0}
>
P 1
- *
4ot Rt * .2
30T
20T
10 } } } } } } } } } } } } } } |
18 18.2 18.4 18.6 18.8 19 19.2 19.4 19.6 19.8 19.95
Frequency in GHz
Figure 8.6-3: Radiated emissions spectral plot (18 GHz - 19.95 GHz) — Band 25 (1930 MHz)
Table 8.6-3: Radiated emissions results
Frequency MaxPeak CAverage Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
18126.168750 27.42 5000.0 1000.000 315.0 Vv 321.0 15.7
18126.168750 40.30 82.23 41.93 5000.0 1000.000 315.0 Vv 321.0 15.7
18191.634375 40.10 - 82.23 42.14 5000.0 1000.000 244.0 H 244.0 15.6
18191.634375 26.88 5000.0 1000.000 244.0 H 244.0 15.6
18741.440625 41.08 82.23 41.15 5000.0 1000.000 361.0 H 160.0 15.9
18741.440625 27.09 5000.0 1000.000 361.0 H 160.0 15.9
18784.462500 41.37 82.23 40.86 5000.0 1000.000 248.0 H 248.0 15.9
18784.462500 27.67 5000.0 1000.000 248.0 H 248.0 15.9
19320.300000 - 27.43 - - 5000.0 1000.000 332.0 H 138.0 16.8
19320.300000 40.81 82.23 41.42 5000.0 1000.000 332.0 H 138.0 16.8
19377.103125 41.27 -—- 82.23 40.96 5000.0 1000.000 264.0 H 11.0 16.6
19377.103125 28.09 5000.0 1000.000 264.0 H 11.0 16.6
Notes: L Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.
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Figure 8.6-4: Radiated emissions spectral plot (30 MHz - 1 GHz) — Band 25 (1962.5 MHz)
Table 8.6-4: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
112.025833 29.74 84.38 54.64 5000.0 100.000 397.0 Vv 108.0 18.2
113.641667 29.75 84.38 54.63 5000.0 100.000 365.0 Vv 172.0 18.4
120.027500 28.12 84.38 56.26 5000.0 100.000 397.0 Vv 21.0 18.4
486.896667 29.75 84.38 54.63 5000.0 100.000 104.0 H 0.0 26.4
663.315833 35.04 84.38 49.34 5000.0 100.000 107.0 Vv 46.0 30.1
999.020000 40.57 84.38 43.81 5000.0 100.000 289.0 Vv 208.0 35.9

Notes:

1 Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)
2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.
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Figure 8.6-5: Radiated emissions spectral plot (1 GHz - 18 GHz) — Band 25 (1962.5 MHz)
Table 8.6-5: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
2497.200000 38.45 82.23 43.78 5000.0 1000.000 263.0 Vv 0.0 -9.6
2517.100000 40.63 82.23 41.60 5000.0 1000.000 100.0 \" 253.0 -9.4
3924.966667 56.01 82.23 26.22 5000.0 1000.000 194.0 Vv 10.0 -4.2
16359.466667 4891 82.23 33.32 5000.0 1000.000 307.0 H 89.0 13.0
16737.800000 50.84 82.23 31.39 5000.0 1000.000 262.0 H 0.0 14.8
17893.866667 49.48 82.23 32.75 5000.0 1000.000 354.0 Vv 248.0 15.1
Notes: 1 Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid

emissions. The maximum value of valid emissions has been recorded.

Marked emission at 1.96 GHz is the fundamental emission and is not evaluated against the limits.
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Figure 8.6-6: Radiated emissions spectral plot (18 GHz - 19.95 GHz) — Band 25 (1962.5 MHz)
Table 8.6-6: Radiated emissions results
Frequency MaxPeak CAverage Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
18565.753125 40.27 82.23 41.96 5000.0 1000.000 382.0 Vv 126.0 16.1
18565.753125 27.35 5000.0 1000.000 382.0 Vv 126.0 16.1
18747.900000 - 27.10 - - 5000.0 1000.000 400.0 Vv 194.0 15.9
18747.900000 40.02 82.23 42.21 5000.0 1000.000 400.0 Vv 194.0 15.9
18758.850000 40.26 82.23 41.97 5000.0 1000.000 400.0 Vv 241.0 15.9
18758.850000 27.10 5000.0 1000.000 400.0 Vv 241.0 15.9
18984.768750 41.13 82.23 41.10 5000.0 1000.000 265.0 H 354.0 16.0
18984.768750 27.46 5000.0 1000.000 265.0 H 354.0 16.0
19315.846875 40.79 - 82.23 41.44 5000.0 1000.000 149.0 Vv 330.0 16.7
19315.846875 27.49 5000.0 1000.000 149.0 Vv 330.0 16.7
19357.687500 26.00 -—- -—- 5000.0 1000.000 396.0 H 78.0 16.7
19357.687500 39.62 82.23 42.61 5000.0 1000.000 396.0 H 78.0 16.7
Notes: L Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.
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Figure 8.6-7: Radiated emissions spectral plot (30 MHz - 1 GHz) — Band 25 (1995 MHz)
Table 8.6-7: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
959.080000 40.31 84.38 44.07 5000.0 100.000 283.0 Vv 21.0 35.7
Notes: L Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.

Report reference ID: REP018182-3TRFEMC Page 41 of 43
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Figure 8.6-8: Radiated emissions spectral plot (1 GHz - 18 GHz) — Band 25 (1995 MHz)
Table 8.6-8: Radiated emissions results
Frequency MaxPeak Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuv/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
2401.766667 42.66 82.23 39.57 5000.0 1000.000 263.0 H 170.0 -10.0
3990.133333 54.59 82.23 27.64 5000.0 1000.000 195.0 \" 10.0 -4.0
12456.633333 46.25 82.23 35.98 5000.0 1000.000 241.0 H 170.0 7.4
16841.566667 50.94 82.23 31.29 5000.0 1000.000 195.0 \ 10.0 13.8
17261.833333 51.05 82.23 31.18 5000.0 1000.000 262.0 H 327.0 15.1
17643.400000 49.36 82.23 32.87 5000.0 1000.000 400.0 H 169.0 13.7
Notes: 1 Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid

emissions. The maximum value of valid emissions has been recorded.

Marked emission at 1.99 GHz is the fundamental emission and is not evaluated against the limits.
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Figure 8.6-9: Radiated emissions spectral plot (18 GHz - 19.95 GHz) — Band 25 (1995 MHz)
Table 8.6-9: Radiated emissions results
Frequency MaxPeak CAverage Limit Margin Meas. Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
18283.865625 41.47 82.23 40.76 5000.0 1000.000 349.0 H 243.0 15.5
18283.865625 27.78 5000.0 1000.000 349.0 H 243.0 15.5
18533.896875 41.22 - 82.23 41.01 5000.0 1000.000 372.0 H 357.0 15.9
18533.896875 27.60 5000.0 1000.000 372.0 H 357.0 15.9
18817.678125 27.73 5000.0 1000.000 307.0 Vv 241.0 15.9
18817.678125 40.61 82.23 41.62 5000.0 1000.000 307.0 Vv 241.0 15.9
19028.859375 27.09 5000.0 1000.000 373.0 Vv 243.0 16.0
19028.859375 40.22 82.23 42.01 5000.0 1000.000 373.0 Vv 243.0 16.0
19345.828125 41.51 - 82.23 40.72 5000.0 1000.000 363.0 H 265.0 16.7
19345.828125 27.41 5000.0 1000.000 363.0 H 265.0 16.7
19377.403125 41.24 -—- 82.23 40.99 5000.0 1000.000 387.0 H 88.0 16.6
19377.403125 27.59 5000.0 1000.000 387.0 H 88.0 16.6
Notes: L Field strength (dB V/m) = receiver/spectrum analyzer value (dB V) + correction factor (dB)

2 Correction factors = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 seconds observation period were considered valid
emissions. The maximum value of valid emissions has been recorded.

End of test report
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