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FCC RF Test Report

APPLICANT : Shenzhen Gongjin Electronics Co.,Ltd.

EQUIPMENT : Nokia Smart Node

BRAND NAME : Nokia

MODEL NAME : Nokia Multi-Standard Smart Node B2B14B66 (SN4IBN)
FCCID : VAV1SN4IBN

STANDARD : 47 CFR Part 2, 90(R)

CLASSIFICATION : PCS Licensed Transmitter (PCB)

TEST DATE(S) : Sep. 21, 2023 ~ Nov. 03, 2023

We, Sporton International Inc. (Kunshan), would like to declare that the tested sample has
been evaluated in accordance with the procedures given in ANSI C63.26 and shown
compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of Sporton International Inc. (Kunshan), the test report shall not be reproduced

except in full.
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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
§2.1046 Conducted Output Power — Reporting only -
3.2
890.542 (a)(7) Effective Radiated Power ERP < 1000Watt PASS -
§2.1053 Conducted Band Edge
35 Refer standard PASS -
§90.543 (e)(2)(3) Measurement
§2.1051
3.6 Emission Mask Mask B PASS -
§90.210(n)
§2.1053
3.7 Conducted Spurious Emission | < 43+10log1o(P[Watts]) PASS -
§90.543 (e)(3)
Under limit
§2.1053
46.34 dB at
4.4 §90.543 (e)(3) Radiated Spurious Emission | < 43+10logio(P[Watts]) PASS
3156.000
§90.543 (f)
MHz

Note: This is a variant report. The change note could be referred to Nokia Multi-Standard Smart Node
B2B14B66 (SN4IBN)_ Class Il Permissive Change letter which is exhibit separately. According to the
change, only the worst case of Conducted Power, Band Edge, CSE, Mask and RSE from original test report

(Sporton Report Number FG151309B) were verified for the differences.

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the regulation
limits or in accordance with the requirements stipulated by the applicant/manufacturer who shall bear all the risks
of non-compliance that may potentially occur if measurement uncertainty is taken into account.

2.  The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are
declared by the manufacturer who shall take full responsibility for the authenticity.
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1 General Description
1.1 Applicant

Shenzhen Gongjin Electronics Co.,Ltd.
No.2 Danzi North Road, Kengzi Street, Pingshan District, Shenzhen, Guangdong, 518122, P.R. China

1.2 Manufacturer
Shenzhen Gongjin Electronics Co.,Ltd.

No.2 Danzi North Road, Kengzi Street, Pingshan District, Shenzhen, Guangdong, 518122, P.R. China

1.3 Feature of Equipment Under Test

Product Feature

Equipment Nokia Smart Node

Brand Name Nokia

Model Name Nokia Multi-Standard Smart Node B2B14B66 (SN4IBN)
FCC ID V4V1SN4IBN

Tx Frequency LTE Band 14: 758 MHz ~ 768 MHz

Rx Frequency LTE Band 14: 788 MHz ~ 798 MHz

Bandwidth 5MHz / 10MHz

<MIMO Ant. 3+4>
LTE Band 14 : 23.32 dBm

<MIMO Ant. 3+4>
LTE Band 14 : 4.21 dBi

Maximum Output Power to Antenna

Antenna Gain

Type of Modulation QPSK/16QAM / 64QAM
HW Version V03
SW Version 56850
EUT Stage Production Unit
Note:

1. For SISO & MIMO mode, the RSE testing has assessed only MIMO mode by referring to their higher
conducted power.

2. The maximum ERP/EIRP is calculated from max output power and max antenna gain, only the
maximum ERP/EIRP is shown on the report for MIMO mode.

3. LTE Txis non-signaling mode.

4. LTE only support full RB mode.

5. MIMO Gain = SISO Gain + Array Gain(10log 2)
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1.4 Maximum ERP Power

LTE Band 14 QPSK
BW (MHz) Frequency Range (MHz) Maximum ERP(W)
10 763 0.3451

1.5 Testing Site

Sporton International Inc. (Kunshan) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Test Firm Sporton International Inc. (Kunshan)

No. 1098, Pengxi North Road, Kunshan Economic Development Zone
Test Site Location Jiangsu Province 215300 People’s Republic of China
TEL : +86-512-57900158

Sporton Site No. FCC Designation No.

FCC Test Firm
Registration No.

Test Site No.
03CHO04-KS
THO1-KS CN1257 314309
1.6 Test Software
Iltem Site Manufacture Name Version
1. 03CHO04-KS AUDIX E3 210616

1.7 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

¢ 47 CFR Part 2, Part 90(R)

’ ANSI C63.26

¢ KDB 971168 D01 Power Meas License Digital Systems v03r01

¢ KDB 412172 D01 Determining ERP and EIRP v01r01

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

Antenna port conducted and radiated test items listed below are performed according to KDB 971168
D01 Power Meas License Digital Systems v03r01 with maximum output power.

The WWAN Tx mode was pre-scanned for harmonics in three orthogonal panels (Y, Z and X planes) for
both horizontal and vertical polarizations, and then the worst mode(X planes) was performed the full

test and recorded in this report.

Conducted Bandwidth (MHz) Modulation RB # Test Channel
Band
Test Cases 1.4 3 5 10 15 20 | QPSK | 16QAM | 64QAM 1 Half | Full L M H
Max. Output
14 - - % - - % - - v v
Power
Conducted
14 - - v - - \ - - \Y v \Y
Band Edge
14 - - % - - % - - % v
Emission Mask
14 - - \' - - \' = - \' \'
Conducted 14 _ _ v _ _ v _ _ v v
Spurious
Emission 14 - : v - - v - : v v
E.R.P 14 - - \' - - \' = - \' \'
Radiated
Spurious 14 - - \" - = Vv = = Vv Vv
Emission
1. The mark “v “ means that this configuration is chosen for testing
2. The mark “-“ means that this bandwidth is not supported.

Note 3. The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious emission
test under different RB size/offset and modulations in exploratory test. Subsequently, only the worst case
emissions are reported.
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2.2 Connection Diagram of Test System

Power

EUT

Source

This example is connection diagram of EUT test configurations.

For detail, please refer to test mode configuration and setup photographs for each test item.

2.3 Support Unit used in test configuration and system

Iltem [Equipment Trade Name |Model No. FCC ID Data Cable |Power Cord
1. |Power Supply GWINSTEK PSS-2002 N/A N/A Unshielded, 1.8 m

2.4 Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 7.81 dB and 20dB attenuator.

Example :
Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=7.81+20=27.81(dB)
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Conducted Test Items
3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.1.1 Test Setup
3.1.2 Conducted Output Power

1 |

System Simulator EUT

3.1.3 Conducted Band-Edge, Emission Mask, and Conducted Spurious Emission

I - . {> \

Spectrum Analyzer EUT

3.1.4 Test Result of Conducted Test

Please refer to Appendix A.
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3.2 Conducted Output Power and ERP

3.2.1 Description of the Conducted Output Power Measurement and ERP

§90.542 (a)(3)Fixed and base stations transmitting a signal in the 758-768 MHz band with an
emission bandwidth greater than 1 MHz must not exceed an ERP of 1000 watts/MHz and an antenna
height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are permitted if power

levels are reduced below 1000 watts/MHz ERP accordance with Table 3 of this section

According to KDB 412172 D01 Power Approach,
EIRP = Pr + Gt — L, ERP = EIRP -2.15, where
P+ = transmitter output power in dBm

Gt = gain of the transmitting antenna in dBi

Lc = signal attenuation in the connecting cable between the transmitter and antenna in dB

3.2.2 Test Procedures

1. The testing follows ANSI C63.26 Section 5.2

2.  The transmitter output port was connected to the power meter.

3.  Set EUT at maximum power perform non-signaling mode.

4.  Select lowest, middle, and highest channels for each band and different modulation.

5. Measure and record the power level from the power meter.
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3.3 Conducted Band Edge Measurement

3.3.1 Description of Conducted Band Edge Measurement

For operations in the 758-768 MHz and the 788-798 MHz bands

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log
(P) dB in a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log
(P) dB in a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 +
10 log (P) dB.

3.3.2 Test Procedures

The testing follows ANSI C63.26 section 5.7
The EUT was connected to spectrum analyzer and perform non-signaling mode.
The band edges of low and high channels for the highest RF powers were measured.

Set spectrum analyzer with RMS detector.

o &~ W N oE

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

6. Checked that all the results comply with the emission limit line.

Example:

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)

= P(W)- [43 + 10log(P)] (dB)

=[30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB) = -13dBm.
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3.4

Emission Mask

3.4.1 Description of Emission Mask

<Emission Mask B>.

For transmitters that are equipped with an audio low-pass filter, the power of any emission must be
attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more
than 100 percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more
than 250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth: At least 43 + 10 log (P) dB.

3.4.2 Test Procedures

1. The testing follows ANSI C63.26 section 5.7

2. The EUT was connected to spectrum analyzer and perform non-signaling mode.

3. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

4. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.

5. Set spectrum analyzer with RMS detector.

6. Taking the record of maximum spurious emission.

7. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

8. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
=[30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)

=-13dBm.
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3.5

Conducted Spurious Emission Measurement

3.5.1 Description of Conducted Spurious Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be lower than

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

It is measured by means of a calibrated spectrum analyzer and scanned from 30MHz up to a

frequency including its 10™ harmonic.

3.5.2 Test Procedures

The testing follows ANSI C63.26 section 5.7

The EUT was connected to spectrum analyzer and perform non-signaling mode.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

The middle channel for the highest RF power within the transmitting frequency was measured.
The conducted spurious emission for the whole frequency range was taken.

Make the measurement with the spectrum analyzer's, for under 1GHz RBW = 100kHz, VBW =
300kHz and for above 1GHz RBW = 1MHz, VBW = 3MHz, taking the record of maximum
spurious emission.

Set spectrum analyzer with RMS detector.

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)

= P(W)- [43 + 10log(P)] (dB)

=[30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)

=-13dBm.
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seanron Las. FCC RF Test Report

Radiated Test Items
4.1 Measuring Instruments

See list of measuring instruments of this test report.

4.2 Test Setup
421 Forradiated test below 30MHz

RX Antenna

? [T e—— L S T

Metal Full Soldered Ground Plane

Spectrum Analyzer

. /Receiver Fete

System Simulator

4.2.2 Forradiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

e

Spectrum Analyzer | Receiver

=_0foc

System Simulator
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4.2.3 Forradiated test above 1GHz

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer ;| Receiver

System Simulator

4.3 Test Result of Radiated Test

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line was not reported.

Please refer to Appendix B.
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4.4 Radiated Spurious Emission Measurement

4.4.1 Description of Radiated Spurious Emission

The radiated spurious emission was measured by substitution method according to ANSI C63.26.

The power of any emission outside of the authorized operating frequency ranges must be attenuated

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

For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the
band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power (EIRP)

for wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For

the purpose of equipment authorization, a transmitter shall be tested with an antenna that is

representative of the type that will be used with the equipment in normal operation.

4.4.2 Test Procedures

1. The testing follows ANSI C63.26 Section 5.5
2.  The EUT was placed on a turntable with 0.8 meter height for frequency below 1GHz and 1.5
meter height for frequency above 1GHz respectively above ground.
3. The EUT was set 3 meters from the receiving antenna mounted on the antenna tower.
4.  The table was rotated 360 degrees to determine the position of the highest spurious emission.
5. The height of the receiving antenna is varied between 1m to 4m to search the maximum
spurious emission for both horizontal and vertical polarizations.
6. During the measurement, set to force the EUT transmitting at maximum output power.
Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking the
record of maximum spurious emission.
8. A horn antenna was substituted in place of the EUT and was driven by a signal generator.
9. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.
10. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain
11. ERP (dBm) =EIRP - 2.15
12. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
=-13dBm.
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5 List of Measuring Equipment
. L Calibration
Instrument | Manufacturer |Model No.| Serial No. | Characteristics Date Test Date Due Date Remark
ipe‘:"“m R&S FSV40 101040 10Hz~40GHz |Oct. 12, 2022 Oct. 11, 2023 Gonducted
nalyzer Oct. 09, 2023~ (THO1-KS)
Spectrum R&S FSV40 101040 10Hz-40GHz | Oct. 11, 2023 | NO%- 03,2023 15 10 0pa| Conducted
Analyzer (THO1-KS)
Pulse Power . Oct. 09, 2023~ Conducted
conor Anritsu MA2411B | 0917070 | 300MHz-40GHz |Jan.05,2023| ‘" 0200 | Jan. 04, 2024| 1o G S
. . Oct. 09, 2023~ Conducted
Power Meter Anritsu ML2495A 1005002 50MHz Bandwidth [Jan. 05, 2023 Nov. 03, 2023 Jan. 04, 2024 (THO1-KS)
Temperature &
5 -40~+150°C Oct. 09, 2023~ Conducted
Bﬁg#]cé’lgyr Hongzhan LP-150U | H2014011440 | 5, ocornpy Jul. 06, 2023 Nov. 03, 2023 Jul. 05, 2024 (THO1-KS)
EXA Spectrum . 10Hz-44G,MAX Radiation
Analyzer Keysight N9010B MY57471079 30dB Oct. 12, 2022 Sep. 21, 2023 |Oct. 11, 2023 (03CHO4-KS)
Loop Antenna R&S HFH2-Z2E 101125 9kHz~30MHz | Sep. 112023 | Sep. 21, 2023 |Sep. 10, 2024 (o§§ﬂ32?£s>
Bilog Antenna TeseQ CBL6111D 49922 30MHz-1GHz  |Apr. 09, 2023 | Sep. 21, 2023 |Apr. 08, 2024 (o§§ﬂ32?£s>
Horn Antenna | Schwarzbeck |BBHA9120D 1284 1GHz~18GHz |Oct. 16, 2022| Sep. 21, 2023 |Oct. 15, 2023 (Oggﬂgg?&)
SHF-EHF Horn|  Com-power AH-840 101070 18GHz~40GHz |Jan. 08, 2023| Sep. 21,2023 |Jan. 07, 2024 (Oggﬂng’&)
Amplifier SONOMA 310N 380827 9KHz-1GHz | Jul 06, 2023 | Sep. 21,2023 | Jul 05, 2024 (o§§ﬂ32?£s>
o EM18G40G Radiation
Amplifier MITEQ s 060728 18-40GHz  |Jan. 05,2023| Sep. 21,2023 |Jan. 04, 2024| (a0, )
high gain EM01G18G Radiation
Ampitier EM A 060840 16hz-18Ghz  |Oct 12,2022| Sep. 21,2023 |Oct 11,2023| (3210 ks)
Amplifier Agilent 84498 | 3008A02370 | 1Ghz-18Ghz |Oct. 12, 2022| Sep. 21,2023 |Oct. 11, 2023 (053‘332?23)
AC Power Radiation
Souree Chroma 61601 | F104090004 N/A NCR Sep. 21, 2023 NCR | (03CHO4KS)
Turn Table ChamPro | EM 1000-T | 060762-T 0~360 degree NCR Sep. 21, 2023 NCR (Oggﬂng’}z‘s)
Radiation
Antenna Mast|  ChamPro | EM 1000-A | 060762-A 1m~4m NCR Sep. 21, 2023 NCR | (03CHO4KS)
. Wainwright WHKX12-28 .
H'gF'}ItPefss Instruments ~ |05-3000-180 2 3G High Pass | Jun. 29, 2023| Sep. 21, 2023 |Jun. 28, 2024 (Oggﬂng’}z‘s)
Gmbh 00-40ST
. Wainwright WHKX12-93 .
High Pass | | ciruments  [5-1000-1500 2 1G High Pass | Jun. 29, 2023| Sep. 21, 2023 |Jun. 28, 2024 , Radiation
Filter Gmbh 0-40ST (03CHO04-KS)

NCR: No Calibration Required
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6 Measurement Uncertainty

The measurement uncertainties shown below were calculated in accordance with the requirements of

ANSI 63.26-2015. All the measurement uncertainty value were shown with a coverage K=2 to indicate

95% level of confidence. The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Uncertainty of Conducted Measurement

Test Item Uncertainty
Conducted Power +0.46 dB
Conducted Emissions +2.26 dB

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of

Confidence of 95% (U = 2Uc(y)) 3.82dB
Uncertainty of Radiated Emission Measurement (1 GHz ~ 18 GHz)
Measuring Uncertainty for a Level of 3.56dB
Confidence of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)
Measuring Uncertainty for a Level of 3.54dB
Confidence of 95% (U = 2Uc(y)) '
----------- THE END -----------
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Appendix A. Test Results of Conducted Test

Temperature : 22~23°C
Relative Humidity : 40~42%

Test Engineer : Simle Wang

Conducted Output Power(Average power) and ERP

For MIMO Antenna 3+4

. Frequency . Power ERP power
Ant. | BW | Modulation Channel (MHz) Gain (dB) (dBm) ERP (dbm) (W)
3+4 | 10M QPSK 5330 763 421 23.32 25.38 0.3451
Sporton International Inc. (Kunshan) Page Number : Al of A7
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LTE Band 14 MIMO Ant. 3

Conducted Band Edge

LTE Band 14 / 5MHz / QPSK

Lowest Band Edge / Full RB Highest Band Edge / Full RB
=
Spectrum @[ spectrum A
Ref Level 30.00 dBm  Offset 27.81 dB Mode Sweep Ref Level 27.61 dBm Offset 27.81 d& Mode Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
Limit Ghefk PABS Limit Jhetk PAES
20 dBir bnuhiaus beue ape nab 20 dBe —$PURTOUS [INE _ABE_] PARS
10d3m A 10 dBm
T Ay
s i) 0% ]
0 dem \ ‘
-10 dem:
-10 dm = T aac ||
SPURIOUS_LINE_ABS_ t-}ru JRIOUS_LINE_ABS_
=2U agm:
o -30 denn
B i
i . -40 _,J""'J
— dl [
- | -50 dem
e ——— ""'T”l
; i L"‘
60 dem o0 e N ‘ o T AL;ﬁ r..-T..I
-. - 1 {
Start 750.0 MHz 16008 pts Stop 810.0 MHz | | [ start 750.0 MHz 16008 pts Stop 810.0 MHz |
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | __Powerabs | ALimit Rangelow | RangeUp | RBW | Frequency | _Powerabs | aALimit
750.000 MHz 757.900 MHz 100,000 kHz 757.49138 MHz -18.77 dém -5.77 d& 750.000 MHz 757.900 MHz 100.000 kHz 757.73221 MHz -52.20 dBm -39.20 dB
757.900 MHz 758.000 MHz 30,000 kHz 75799998 MHz -12.17 dém -5.17 dB 757.900 MHz 758.000 MHz 30,000 kHz 757.99163 MHz -55.87 dém -42.87 dB
758.000 MHz 769,000 MHz 100.000 kHz 761,74088 MHz 12.08 dBém -17.52 d& 758.000 MHz 769.000 MHz 100.000 kHz 767.26562 MHz 10.29 dém -19.71 dB
769.000 MHz 775.000 MHz 6.250 kHz 769,23838 MHz -47.98 dBm -1.58 db 769.000 MHz 775.000 MHz 6,250 kHz 769,30735 MHz -53.89 dBm -7.80 dB
775.000 MHz 788,000 MHz 100,000 kHz 782,14068 MHz -39.98 dém -26.98 di 775.000 MHz 768.000 MHz 100.000 kHz 775.30860 MHz -58.84 dBm -45.84 dB
788.000 MHz 799,000 MHz 100,000 kHz 795,75937 MHz -40.15 dBm -70.15 d& 788.000 MHz 799,000 MHz 100,000 kHz 796.61694 MHz -61,20 dBm -91.20 dB
759.000 MHz 805,000 MHz 6.250 kHz 802.09895 MHz -51.85 dBm -5.85 dB 795.000 MHz 805.000 MHz 6.250 kHz 802.92954 MHz -73.43 dém -27.43 dB
805.000 MHz £10.000 MHz 100,000 kHz 806.86282 MHz -39.59 dBm -26.59 dB 805,000 MHz 810,000 MHz 100,000 kHz 807,31509 MHz -61,38 dém -48.38 dB
T ey -
il Ready u NN e M )il ] Ready WARRRNAAD Wb y
58:49 Dat 16:51:33
LTE Band 14 / 10MHz / QPSK
Band Edge / Full RB
Spectrum e
Ref Level 29.30 dém Offset 27,81 dB Mode Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PABS
20 dRine—8PHRIOHSHINE—ABS PARS
10 dBem
0 dBm: [ |
-10 dBm |
| SPURIOUS_LINE_ABS_ \
-2l agm } l
-30 dBm
, i \
| % - T o
-50 dBm |
-60 dBm
Start 750.0 MHz 16008 pts Stop 810.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
750.000 MHz 757.900 MHz 100.000 kHz 7E57.77169 MHz -36.89 dBm -23.89 dB
757.900 MHz 758.000 MHz 30.000 kHz 757.97404 MHz -40.67 dBm -27.67 dB
758.000 MHz 769.000 MHz 100.000 kHz 766.34208 MHz 65.98 dBm -23.02 de
763,000 MHz 775,000 MHz 6.250 kHz 769.30135 MHz -51.48 dBm -5.48 db
775.000 MHz 788,000 MHz 100.000 kHz 775.26312 MHz -40.67 dBm -27.67 dB
788.000 MHz 799.000 MHz 100.000 kHz 788.07421 MHz -40.67 dBm -70.67 dB
799.000 MHz 805.000 MHz 6.250 kHz 902.73463 MHz -52.71 dBm -6.71 dB
805.000 MHz 810.000 MHz 100.000 kHz 809.18666 MHz -40.69 dBm -27.69 dB
L il ] Ready  WNAN y
Date: 3.NOV.Z2( 15
Sporton International Inc. (Kunshan) Page Number 1 A2 of A7

TEL : +86-512-57900158
FCC ID: V4AV1SN4IBN




SPORTON LAB.

FCC RF Test Report

Report No. : FG151309-02B

Conducted Spurious Emission

LTE Band 14 / 5MHz

LTE Band 14 / 10MHz

Lowest Channel / QPSK

Middle Channel / QPSK

Spectrum

Spectrum

Ref Level 30.00 d8m  Offset 27.81 dB Mode Auto Sweep Ref Level 30.00 dBm  Offset 27,91 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 1004100
@1 AvgPwr @1 AvgPwr
Limit ¢heck PAES Limit fheck PARS
)| S S, TABS J S S PABS
20 ghile _EPURIOUS LINE_AB PA 20 ghine _lm RIOUS_LINE_AB PA
10 dBm 10 de
0 dBm 0 dem
-10 dB -10 dBi
SPURIOUS_LINE_ABS, SPURIOUS_LINE_ARS.
-20 dBm -20 dBm
Qo —— ag N Se———
-30 dBm 1 -30 dém I 1
40 SI8 il 40 St
-50 dBm -50 dém
60 d8 -60 di
Start 30.0 MHz 18004 pts Stop 8.0 GHz Start 30.0 MHz 18004 pts Stop 8.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequenc | Powerabs | Alimit | Rangelow | RangeUp | RBW | Frequency | Powerabs | ALimit |
30.000 MHz 758.000 MHz 100.000 kHz 757.81809 MHz -21.05 dBm -8.05 dB 30.000 MHz 758.000 MHz 100.000 kHz 757.81809 MHz -27.19 dBm -14.1% d&
B805.000 MHz 1,000 GHz 100.000 kHz 919.06672 MHz -39.46 dBm -26.46 dB 805.000 MHz 1.000 GHz 100.000 kHz 875.01874 MHz -39.50 dBm -26.50 dB
1.000 GHz 3,000 GHz 1,000 MHz 2,63484 GHz -29.58 d&m -16.56 dB 1.000 GHz 3,000 GHz 1.000 MHz 265584 GHz -29.62 dém -16.62 d&
3.000 GHz £,000 GHz 3,000 MHz 6.99935 GHz -19.98 dBm -6.96 dB 3.000 GHz 8.000 GHz 3.000 MHz 6.99885 GHz -20.06 dBm -7.06 d&
L )il ] Ready [T ) 7L )i ) Ready SR y,
Jate: 15:57:22 Jata: T.2023 16:11:31
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Emission Mask

Spectrum A Spectrum
Ref Level 30.00 d8m  Offset 27 81 d8 Mode Sweep Ref Level 30.00 dém  Offset 27.81 d& Mode Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1Fm tax [@1Fm Max
Limit §heck pAfs Limit fheck PAFE
20 dBi200 20 dBi 200
i
10 dBm 7 Wl 10 dém e -\)\“"'l
o o ‘
-10 df -10 df T
-20d e E——— 20 di
e [N e b
Al B e — i ey —
a0 -40
50 o -50di
~60 df 60 df
CF 760.5 MHz 691 pts Span 25.0 MHz CF 763.0 MHz 691 pts Span 50.0 MHz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power 28.33 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz Tx Power 27.79 dBm Tx Bandwidth 10.000 MHz RBW 100.000 kHz
Range Low | RangeUp | REW | Frequency | PowerAbs | PowerRel |  ALimit | Range Low | RangeUp | REW | Frequency | PowerAbs | PowerRel |  Alimit |
-12.500 MHz -5,000 MHz | 100.000 kriz 755.44565 MHZ -21.57 dm 46,51 dbs -14.9108 -25.000 MHz | -10.000 MHz |_10D.000 kriz | 752.86377 MHZ -32.80 dém -60.68 dbs -25.68 d8
-5,000 MHz 2500 MHz | 100.000 kHz | 757.98156 MHz -1.37 dam 2970 d&. -4.70 dB -10.000 Mz -5.000 MHz | 100.000 kHz | 757.74630 MHz 23,62 dam -26.40 d8
2,500 MHz 5.000 MHz 100.000 kHz 763.27174 MHz -20.19 d8m -4B.53 dB -23.53d8 5.000 MHz 10.000 MHz 100.000 kHz 768.03623 MHz -25.01 dBm -27.80 d8
5.000 MHz 12,500 MHz | 100.000 kHz | 765.51812 MHz -24.38 dam 1 b -17.71 08 10.000 MHz 25,000 MHz | 100.000 kHz | 773.10870 MHz -29.96 dam -22.75 d8
i il
L L J Ready 4 L JL ] Ready p

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
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LTE Band 14 MIMO Ant. 4

Conducted Band Edge

LTE Band 14 / 5MHz / QPSK

Lowest Band Edge / Full RB Highest Band Edge / Full RB
=
Spectrum @[ spectrum A
Ref Level 20.00 dbm  Offset 27.61 dB Mode Sweep Ref Level 29.30 dbm  Offset 27.81 da Mode Sweep
SGL Count 100/100 SGL Count 100,100
@1 AvoPwr @1 AvoPwr
Limit Ghefk PABS Limit hetk PABS
10 dbive—bruhinus Linve Aps ; 20 dife— —EINE—ARS] f
0 dém 10 dem A,
0 dm—— | o om
SPURIOUS_LINE_ABS_ 10 dem—|—
l | SPURIOUS_
-30 dBm: ‘ L 20 aBm:
-40 dem | -30 d8
50 dem P WM‘ r 40 ]
‘WL 50 d8 I
[ " 1 [ 50 de
-70 dem: ] ] 60 dem
Start 750.0 MHz 16008 pts Stop 810.0 MHz | | ['start 750.0 MHz 16008 pts Stop 810.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | __Powerabs | ALimit Rangelow | RangeUp | RBW | Frequency | Powerabs | aALimit
750.000 MHz 757.900 MHz 100,000 kHz 757.83881 MHz -41.08 dém -28.08 d& 750.000 MHz 757.900 MHz 100.000 kHz 751.96019 MHz -40.71 dBm -27.71dB
757.900 MHz 758.000 MHz 30,000 kHz 757,99933 MHz -42.64 dém -29.64 dB 757.900 MHz 758.000 MHz 30,000 kHz 757.97654 MHz -56.48 dem -43.48 dB
758.000 MHz 769.000 MHz 100.000 kHz 761,74638 MHz 10.68 dBm -19.32 d& 758.000 MHz 769.000 MHz 100.000 kHz 766.77636 MHz 9.60 dBm ~20.40 dB
769.000 MHz 775.000 MHz 6.250 kHz 769,02249 MHz -66.52 dBm -20.52 db 769.000 MHz 775.000 MHz 6,250 kHz 769.40630 MHz -51.92 dém -5.92 dB
775.000 MHz 788,000 MHz 100,000 kHz 787.70440 MHz -61.10 dém -48.10 dB 775.000 MHz 768.000 MHz 100.000 kHz 764.00775 MHz -40.44 dBm -27.44 dB
788.000 MHz 799,000 MHz 100,000 kHz 788,09620 MHz -61.14 dBm -91.14 d& 788.000 MHz 799,000 MHz 100,000 kHz 788.00275 MHz -40.70 dBm -70.70 dB
799.000 MHz 805,000 MHz 6.250 kHz 804,34783 MHz -73.24 dBm -27.24 dB 789.000 MHz 805.000 MHz 6.250 kHz 802.03898 MHz -52.68 dBm ~6.68 db
805.000 MHz £10.000 MHz 100,000 kHz 807.56247 MHz -61.31 dBm -48.31 dB 805,000 MHz 810,000 MHz 100,000 kHz 806,78036 MHz -40,47 dém -27.47 dB
T ey - —
il Ready " NN e M )il ] Ready ARRRERRRS e y
Date: 24. 14:39:56 1 15
LTE Band 14 / 10MHz / QPSK
Band Edge / Full RB
Spectrum e
Ref Level 29.30 dém Offset 27,81 dB Mode Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PABS
20 dRine—8PHRIOHSHINE—ABS PARS
10 dBem
0 dBm: r I
-10 dBm
| SPURIOUS_LINE_ABS_ \
-2l agm ' l
-30 dBm J’
sl l % = — e re——
-50 dBm
-60 dBm
Start 750.0 MHz 16008 pts Stop 810.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
750.000 MHz 757.900 MHz 100.000 kHz 757.89803 MHz -37.27 dBm -24.27 dB
757.900 MHz 758.000 MHz 30.000 kHz 757.98988 MHz -41.15 dBm -28.15 dB
758.000 MHz 769.000 MHz 100.000 kHz 765.06122 MHz 65.50 dBm -23.50 de
763,000 MHz 775,000 MHz 6,250 kHz 772.77661 MHz -52,77 dBm -6.77 dB
775.000 MHz 788,000 MHz 100.000 kHz 780.07721 MHz -40.82 dBm -27.82 dB
788.000 MHz 799.000 MHz 100.000 kHz 794.42354 MHz -40.70 dBm -70.70 dB
799.000 MHz 805.000 MHz 6.250 kHz 799.68216 MHz -52.74 dBm -6.74 dB
805.000 MHz 810.000 MHz 100.000 kHz 809.78136 MHz -40.79 dBm -27.79 dB
L il ] Ready  WNAN y
Date: 3.NOV.20 1
Sporton International Inc. (Kunshan) Page Number 1 A5 of A7

TEL : +86-512-57900158
FCC ID: V4AV1SN4IBN




SPORTON LAB.

FCC RF Test Report

Report No. : FG151309-02B

Conducted Spurious Emission

LTE Band 14 / 5MHz

LTE Band 14 / 10MHz

Lowest Channel / QPSK

Middle Channel / QPSK

Spectrum "j\’ Spectrum u}\’
Ref Level 29.10 dBm Offset 27.81 dB Mode Auto Sweep Ref Level 29.10 dém  Offset 27.81 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 1004100
@1 AvgPwr @1 AvgPwr
Limit ¢heck PABS Limit ¢heck PARS
20 dbif e —BEURIOUS | INE_ABS PASS 20 dbiffe—FPURIOUS | INE_ARS PARS
10 dem 10 de
0ds 0dBm
-10 dBm: -10 dBm
SPURIOUS_LINE_ABS, SPURIOUS_LINE_ABS
-20 dB -20 dB|
-30 dBm -y -30 dBm = —
-40 dBr 40 dBm,
-50 dB -50 dB
-60 dBm -60 dBm
Start 30.0 MHz 18004 pts Stop 8.0 GHz Start 30.0 MHz 18004 pts Stop 8.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequenc | Powerabs | Alimit | Rangelow | RangeUp | RBW | Frequency |  Powerabs | ALimit |
30.000 MHz 758.000 MHz 100.000 kHz 757.81809 MHz -39.38 dém -26.38 dB 30.000 MHz 758.000 MHz 100.000 kHz 757.45427 MHz -29.61 dém -16.61 dB
B05.000 MHz 1,000 GHz 100.000 kHz B878.81934 MHz -40.54 dBm -27.54 dB 805.000 MHz 1.000 GHz 100.000 kHz B860.79085 MHz -40.32 dBm -27.32 dB
1.000 GHz 2,000 GHz 1,000 MHz 2.50387 GHz -30.16 dém -17.16 & 1.000 GHz 3,000 GHz 1,000 MHz 2.51487 GHz -30.14 dém -17.14 d&
3.000 GHz B8.000 GHz 3.000 MHz 6.91486 GHz -21.47 dém -8.47 dB 3.000 GHz 8.000 GHz 3.000 MHz 6.91336 GHz -21.42 dBm -8.42 dB
L il ] Ready ™) 7L )i ) Ready ARRERNRR y,
Data: 24.0CT.2023 14:42:58 Data: 24.0CT.2023 15:5
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Emission Mask

Spectrum A Spectrum
Ref Level 20.10 d8m  Offset 27 81 d8 Mode Sweep Ref Leval 33.00 dém  Offset 27.81 d& Mode Sweep
SGL Count 100/100 SGL Count 100/100
@ 1Rm Max [@35m Max
Limit §heck PARS 30 dermitdhok ;
20 dBm2 P20
20
0 L s
[ WI 10d YT E———
. e
f | v [ 1
B | ‘
‘ 10 dl ‘
: |
20
30 df 1 Bt
R | SR S 20 d ra
T a——— S KSR — I —
40 dBm— = —
50 df
-50
60
-60 di
CF 760.5 MHz 691 pts Span 25.0 MHz CF 763.0 MHz 691 pts Span 50.0 MHz
[Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power 26.76 dBm Tx Bandwidth 5.000 MHz RBW 100.000 kHz Tx Power 26.35 dBm Tx Bandwidth 10.000 MHz RBW 100.000 kHz
Range Low | RangeUp | REW | Frequency | PowerAbs | PowerRel | ALimit | Range Low | RangeUp | REW | Frequency | PowerAbs | PowerRel |  Alimit |
-12.500 Mz -5.000 MHz | 100.000 kriz | 75548168 MHz -36.37 dém 63.12 db -26.12 08 -25.000 MHz | -10,000 MHz |_100.000 kHz | 752.96377 MHz ~38.06 dBm 64,42 b -29.42 d8
-5,000 MHz 2500 MHz | 100.000 kHz | 757.98156 MHz -32.92 dam 59.67 db. -34.67 d8 -10.000 Mz -5.000 MHz | 100.000 kHz | 757.96377 MHz 24,46 dam 50,61 b -25.61d8
2,500 MHz S.000 MHz 100.000 kHz 763.01812 MHz -33.73 dBm -60.48 dB S.49 dB 5.000 MHz 10.000 MHz 100.000 kHz 768.03623 MHz -23.58 dBm -40.03 di 2493 d8
5,000 MHz 12,500 MHz | 100.000 kHz | 765.56056 MHz -35.95 dam 0 db -27.70 d8 10.000 MHz | 25.000 MHz | 100.000 kHz | 773.10870 MHZ -31.08 dam 7.43 db -22.43 d8
i il
L JL J Ready 4 L JL ] Ready A 4
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Appendix B. Test Results of Radiated Test

Field Strength of Spurious Radiated

: . Temperature : 22~23°C
Test Engineer : Carl Ni : =
Relative Humidity : 41~42%
LTE Band 14 / 10MHz / QPSK / full RB
: Frequency ERP Limit Qvgr S:C. TX Cable | TX Ant.enna Polarization
Bandwidth (MHz) (dBm) (dBm) Limit Power loss Gain (HIV)
(dB) (dBm) (dB) (dBi)
1522 -60.46 -13 -47.46 -63.09 1.09 5.87 H
2276 -59.48 -13 -46.48 -61.88 1.37 5.92 H
3156 -59.34 -13 -46.34 -63.23 1.64 7.68 H
10MHz
1522 -60.05 -13 -47.05 -62.68 1.09 5.87 \%
2276 -60.27 -13 -47.27 -62.67 1.37 5.92 V
3156 -59.51 -13 -46.51 -63.40 1.64 7.68 V
Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
Test Result PASS
Sporton International Inc. (Kunshan) Page Number : B1of B3
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Worst test plots
LTE Band 14 / 10MHz / QPSK / full RB for middle channel

DLeveI (dBm/m)
-10.0 FCC PARTIUR{BANDTAY|
-6dB

-20.0|

-30.0|

-40.0|

-50.0|

1 2 3

-60.0|

-70.0|

-80.0|

-90.0|

- 30 1000. 2000. 3000. 4000. 5000. G000. T000. B8000. 9000

Frequency {(MHz)
Site : 03CHO4-K3
Condition : FCC PARTYO0R (BAND14) 3m HF PART 22/24/27 HORIZONTAL
" Over Limit Read
Freq Level Limit Line Level Pol/Phase
MHz dBm/m dEé dBm/m dBm

1 1522. 00 -60. 46 -47. 46 -13.00 -65. 28 HORI ZONTAL

2 2276.00 -59.48 -46. 48 -13.00 -71.05 HORIZONTAL

3 3156. 00 -5%9. 34 -446.34 -13.00 -73. 13 HORIZONTAL
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DLeveI{derm}
-10.0) FCC PARTOOR{BAND14)]|
-GdB

-20.0]

-30.0]

-40.0] H

-50.0 -

3

-60.0| 1 2

-70.0|

-80.0|

-90.0|

- 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000

Frequency (MHz)
Site : 03CHO4-KS
Condition : FGC PARTYOR (BAND14) 3m HF PART 22/24/27 VERTICAL
Over Limit Read
Freq Level Limit Line Level Pol/Phase
MHz dBm/m dEé dBm/m dBm

1 1522.00 -60.05 -47.05 -13.00 -45. 46 VERTICAL

2 2276.00 -60. 27 -47.27 -13.00 -73. 22 VERTICAL

3 3156. 00 -59.51 -46.51 -13.00 -73. 45 VERTICAL
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