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TEST REPORT

ZEWA2310000147RG
Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Ill (Area B), No.1016 Tianlin Road,
Minhang District, Shanghai, China 200233

Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Ill (Area B), No.1016 Tianlin Road,
Minhang District, Shanghai, China 200233

5G Sub-6 GHz M.2 Module
RM520N-GL

Quectel
XMR2023RM520NGL

47 CFR Part 2

47 CFR Part 96

2022/05/15 (for report FYCR220600021102)

2023/04/19 (for report ZEWM2306000841RG02)

2023/09/26 (for report ZEWA2310000147RG02)

2022/05/22 to 2022/07/22 (for report FYCR220600021102)
2023/05/09 to 2023/06/19 (for report ZEWM2306000841RG02)
2023/10/04 to 2023/10/30 (for report ZEWA2310000147RG02)

2023/10/31

Test Result :

PASS *

*

above.

In the configuration tested, the EUT detailed in this report complied with the standards specified

Authorized Signature:

o 0

Keny Xu

Laboratory Manager
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2 Test Summary
2.1 NR Band n48

3550-3700MHz:
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Test Item

FCC Rule
No.

Requirements

Test Result

Verdict

Effective (Isotropic)
Radiated Power
Output Data

§2.1046,
§96.41

EIRP < 23dBm/10MHz

Section 1 of
Appendix B.50

Pass

Peak-Average
Ratio

§96.41

FCC: Limit<13 dB

Section 2 of
Appendix B.50

Pass

Bandwidth

§2.1049

OBW: No limit.
EBW: No limit.

Section 3 of
Appendix B.50

Pass

Adjacent Channel
Leakage Ratio

§96.41

the Adjacent Channel Leakage Ratio for
End User Devices shall be at least 30
dB.

Section 4 of
Appendix B.50

Pass

Band Edges
Compliance

§2.1051,
§96.41

for channel and frequency assignments
made by a CBSD to End User Devices,
the conducted power of any End User
Device emission outside the
fundamental emission (whether in or
outside of the authorized band) shall not
exceed —13 dBm/MHz within 0 to B
megahertz (where B is the bandwidth in
megahertz of the assigned channel or
multiple contiguous channels of the End
User Device) above the upper CBSD-
assigned channel edge and within O to
B megahertz below the lower CBSD-
assigned channel edge.

Section 5 of
Appendix B.50

Pass

Spurious Emission
at Antenna
Terminals

§2.1051,
§96.41

for channel and frequency assignments
made by a CBSD to End User Devices,
the conducted power of any End User
Device emission outside the
fundamental emission (whether in or
outside of the authorized band) shall not
exceed —13 dBm/MHz within 0 to B
megahertz (where B is the bandwidth in
megahertz of the assigned channel or
multiple contiguous channels of the End
User Device) above the upper CBSD-
assigned channel edge and within O to
B megahertz below the lower CBSD-
assigned channel edge. At all
frequencies greater than B megahertz
above the upper CBSD assigned
channel edge and less than B
megahertz below the lower CBSD-
assigned channel edge, the conducted

Section 6 of
Appendix B.50

Pass
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power of any End User Device emission
shall not exceed —25 dBm/MHz.

(2) Additional protection levels.
Notwithstanding paragraph (e)(1) of this
section, for CBSDs and End User
Devices, the conducted power of
emissions below 3540 MHz or above
3710 MHz shall not exceed —-25
dBm/MHz, and the conducted power of
emissions below 3530 MHz or above
3720 MHz shall not exceed
-40dBm/MHz.

Field Strength of
Spurious Radiation

§2.1053,
§96.41

for channel and frequency assignments
made by a CBSD to End User Devices,
the conducted power of any End User
Device emission outside the
fundamental emission (whether in or
outside of the authorized band) shall not
exceed —13 dBm/MHz within 0 to B
megahertz (where B is the bandwidth in
megahertz of the assigned channel or
multiple contiguous channels of the End
User Device) above the upper CBSD-
assigned channel edge and within O to
B megahertz below the lower CBSD-
assigned channel edge. At all
frequencies greater than B megahertz
above the upper CBSD assigned
channel edge and less than B
megahertz below the lower CBSD-
assigned channel edge, the conducted
power of any End User Device emission
shall not exceed —25 dBm/MHz.

(2) Additional protection levels.
Notwithstanding paragraph (e)(1) of this
section, for CBSDs and End User
Devices, the conducted power of
emissions below 3540 MHz or above
3710 MHz shall not exceed —25
dBm/MHz, and the conducted power of
emissions below 3530 MHz or above
3720 MHz shall not exceed
-40dBm/MHz.

Section 7 of

Appendix B.50 Pass

Frequency Stability

§2.1055,
§96.41

Within authorized bands of operation/ Section 8 of

frequency block. Appendix B.50 Pass
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Remark for report ZEWM2306000841RG02 issue on 2023/06/21:

This test report (Report No.: ZEWM2306000841RG02 issue on 2023/06/21) is based on the original test
report (Report No.: FYCR220600021102 issue on 2022/08/29).

Review this report and original report, this report just changing the parts according to the declaration letter
from client.

Considering to the difference, pre-scan were performed on the sample in this report to find the items which
can be influential to the result in the original test report for fully retest.

The Effective (Isotropic) Radiated Power Output Data were fully tested in this report, and other items data
please refer to the test report FYCR220600021102. The FCC ID is XMR2022RM520NGL has been certified,
and the test report issued by Compliance Certification Services ( Kunshan) Inc. Shenzhen branch. on

2022/08/29.

Remark for report ZEWA2310000147RG02 issue on 2023/10/31:

This test report (Report No.: ZEWA2310000147RG02 issue on 2023/10/31) is based on the original test
report (Report No.: ZEWM2306000841RG02 issue on 2023/06/21).

Review this report and original report, this report just changing the parts according to the declaration letter
from client.

Considering to the difference, pre-scan were performed on the sample in this report to find the items which
can be influential to the result in the original test report for fully retest.

Therefore in this report the Field Strength of Spurious Radiation of NR Band n48, Power of NR Band
n48(SA&MIMO) and all items of NR Band n48(SA&MIMO) 30MHz were tested, and other test data in this
report are based on the previous report with report number ZEWM2306000841RGO02 issue on 2023/06/21.
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3 General Information
3.1 Details of Client

Applicant: Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase lll (Area B), No.1016 Tianlin

(ERITESE @i Appiies Road, Minhang District, Shanghai, China 200233

Manufacturer: Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase lll (Area B), No.1016 Tianlin

AREITEES S EM AT Road, Minhang District, Shanghai, China 200233

3.2 Test Location

Company: SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

Address: Np. 1 Workshop, M-10, Middle secti.on, Science & Technology Park, Nanshan
District, Shenzhen, Guangdong, China

Post code: 518057

Test engineer: Jinhua Wei

3.3 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

* A2LA (Certificate No. 3816.01)

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch is accredited by the American
Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.

* VCCI

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, Shielded
Room for Mains Port Conducted Interference Measurement and Telecommunication Port Conducted
Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have been registered in
accordance with the Regulations for Voluntary Control Measures with Registration No.: G-20026, R-
14188, C-12383 and T-11153 respectively.

* Innovation, Science and Economic Development Canada

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch has been recognized by ISED as
an accredited testing laboratory.

CAB identifier: CN0006.

IC#: 4620C.

* FCC -Designation Number: CN1336

SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch has been recognized as an
accredited testing laboratory.

Designation Number: CN1336.

Test Firm Registration Number: 787754
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3.4 General Description of EUT

EUT Description: 5G Sub-6 GHz M.2 Module
Model No.: RM520N-GL
Trade Mark: Quectel
Hardware Version: R1.0
Software Version: RM520NGLAARO3A01M4G
Power Supply: DC 3.7V
e RF Conducted | 868371050414016
' RSE 868371050432802
Feature: UL 2*2 MIMO: NR Band n48
Antenna Type: PIFA Antenna
NR Band n48: 1dBi (Ant0) 1dBi (Ant2)
Antenna Gain: Note:
The antenna gain are derived from the gain information report provided by the
manufacturer.
9kHz ~ 30MHz 30MHz ~ 1000MHz 1000MHz ~ 2000MHz
(0.3dB) (0.6dB) (0.8dB)
RF Cable: 2000MHz ~ 4000MHz | 4000MHz ~ 6000MHz | 6000MHz ~ 12750MHz
(1.1dB) (1.8dB) (2.6dB)
Above 12750MHz (3.5dB)
Remark:
As above information is provided and confirmed by the applicant. SGS is not liable to the accuracy,
suitability, reliability or/and integrity of the information.
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MIMO Model:
FCC KDB 662911 D01 Multiple Transmitter Output v02r01

If all antennas have the same gain, Ganr, Directional gain = Ganr + Array Gain, where Array Gain is as
follows.

® For power measurements on IEEE 802.11 devices:
Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;
Array Gain = 5 log(Nan1/Nss=1) dB or 3 dB, whichever is less, for 20-MHz channel widths with Nanr = 5.

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., GN dBi
® |f transmit signals are correlated, then
Directional gain = 10 log[(10°7/%° + 10%2/20 + .+ 10°N’20)2 /Nay7] dBi [Note the “20’s in the denominator of
each exponent and the square of the sum of terms; the object is to combine the signal levels coherently.]
® [f all transmit signals are completely uncorrelated, then
Directional gain = 10 log[(10%" /1% + 10%2/1 + ___ + 10°N/1%)/Nan1] dBi

Band ANT Gain0 ANT Gain2 Directional gain
(dBi) (dBi) (dBi)
NR Band n48: 1 1 1
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Test Mode Test Modes Description

NR/TM1 NR system, DFT-s-Pi/2-BPSK modulation
NR/TM2 NR system, DFT-s-QPSK modulation
NR/TM3 NR system, DFT-s-16QAM modulation
NR/TM4 NR system, DFT-s-64QAM modulation
NR/TM5 NR system, DFT-s-256 QAM modulation
NR/TM6 NR system, CP-QPSK modulation
NR/TM7 NR system, CP-16QAM modulation
NR/TM8 NR system, CP-64QAM modulation
NR/TM9 NR system, CP-256QAM modulation

Remark: The test mode(s) are selected according to relevant radio technology specifications.

3.6 Test Environment

Environment Parameter 101.0 kPa Selected Values During Tests
Relative Humidity 44-46 % RH Ambient

Value Temperature(°C) Voltage(V)
NTNV 22-23 3.7
LTLV -30 3.135
LTHV -30 4.4
HTLV 50 3.135
HTHV 50 4.4

Remark:

NV: Normal Voltage LV: Low Extreme Test Voltage HV: High Extreme Test Voltage

NT: Normal Temperature LT: Low Extreme Test Temperature

HT: High Extreme Test Temperature

3.7 Description of Support Units

Description Manufacturer

Model No.

Test auxiliary PCB board Quectel

N/A

Remark: all above the information of table are provided by client.

s_ample(s)are retained for 30 days only. .
ty of testing
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3.8 Technical Specification

Characteristics Description

Radio System Type X SAX] NSA
Band TX RX
NR Band n48 3550 to 3700 MHz 3550 to 3700 MHz
NR CA:

Supported Frequency

Range n48A-n66A;n2A-n48A;n5A-n48A;n48A-n70A;n48A-n71A;n25A-n48A,;
ENDC:

DC_2A n48A;DC_5A n48A:DC_13A_n48A;DC_66A_n48A:;
DC_48A_n5A; DC_48A_n66A; DC_48A_n25A; DC_48A n71A; DC_48A_n12A;

Supported Channel NR Band n48 SCS 30kHz:

Designation of DFT-s-Pi/2- CP-16QAM
Emissions BPSK

(Remark: the SCS 30kHz:

necessary bandwidth
of which is the worst
value from the
measured occupied
bandwidths for each
type of channel
bandwidth
configuration.)

NR Band n48
(3550-3700)

26M8G7D 27TM8W7D
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3.9 Test Frequencies

3.9.1
3.9.1.1

3550-3700:

Page:

12 of 29

Reference test frequencies for NR operating band n48
Test frequencies for NR operating band n48 and SCS 30 kHz

CcBW Range Carrier centre Carrier centre | SS block SCS
[MHz] [MHz] [ARFCN] [kHZ]
Downlink Low 3555 637000

10

&
Uplink

Mid

3624.99

641666

High

3694.98

646332

30

20

Downlink
&
Uplink

Low

3560.01

637334

Mid

3624.99

641666

High

3690

646000

30

30

Downlink
&
Uplink

Low

3565.02

637668

Mid

3624.99

641666

High

3684.99

645666

30

40

Downlink
&
Uplink

Low

3570

638000

Mid

3624.99

641666

High

3679.98

645332

30

% I
pection & Tesfi
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4 Description of Tests

4.1 Conducted Output Power
Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 5.2.1

The transmitter output was connected to a calibrated coaxial cable, attenuator and power meter, the
other end of which was connected to a Base Station Simulator. The Base Station Simulator was set to force
the EUT to its maximum power setting. The power output at the transmitter antenna port was determined by
adding the value of the cable insertion loss to the power reading. The tests were performed at three

frequencies (low channel, middle channel and high channel) and on the highest power levels, which can be
setup on the transmitters.

Remark: Reference test setup 1
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4.2 Effective (Isotropic) Radiated Power of Transmitter
Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 5.8.4

Calculate power in dBm by the following formula:

ERP (dBm) = Conducted Power (dBm) + antenna gain (dBd)

EIRP(dBm) = Conducted Power (dBm) + antenna gain (dBi)
EIRP=ERP+2.15dB
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4.3 Occupied Bandwidth
Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 4.2 & 4.3

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power
radiated by a given emission shall be measured. The transmitter output was connected to a calibrated
coaxial cable, attenuator and Spectrum analyser, the other end of which was connected to a Base Station
Simulator. The Base Station Simulator was set to force the EUT to its maximum power setting. The tests
were performed at three frequencies (low channel, middle channel and high channel).The span of the
analyzer shall be set to capture all products of the modulation proces