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Remark: This report supersedes our previous report SUHR/2021/B001006 issued on 2021-03-31, which is

hereby deemed null and void.
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2 General Information

2.1 Client Information

Applicant: Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road,

s @ A leEE Minhang District, Shanghai, China 200233

Manufacturer: Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road,

Address of Manufacturer: | \ .- 0o District, Shanghai, China 200233

2.2 Test Facility

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

* A2L A (Certificate No. 6336.01)

SGS-CSTC STANDARDS TECHNICAL SERVICES (SUZHOU) CO., LTD. is accredited by the American
Association for Laboratory Accreditation(A2LA). Certificate No. 6336.01.

e Innovation, Science and Economic Development Canada

SGS-CSTC STANDARDS TECHNICAL SERVICES (SUZHOU) CO., LTD. has been recognized by ISED
as an accredited testing laboratory.

CAB identifier: CN0120.
IC#: 27594.
* FCC -Designation Number: CN1312

SGS-CSTC STANDARDS TECHNICAL SERVICES (SUZHOU) CO., LTD. has been recognized as an
accredited testing laboratory.

Designation Number: CN1312.
Test Firm Registration Number: 717327
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2.3 General Description of EUT

EUT Description:

Wi-Fi & Bluetooth Module

Model No.: AF51Y
Trade Mark: QUECTEL
Hardware Version: R1.0

Software Version:

AG525RGLAARO01A16M4G_OCPU _01.011 (Remark: the SW of branch is Post-

CS[13]0.0.125.1)

Sample Type:

[] Portable Device, [XIModule

Antenna Type:

X External, [] Integrated

Antenna Gain*:

XProvided by client

Bluetooth -1.38dBi (Ant2);

WiFi 2.4G -1.97dBi (Ant1);  -1.38dBi (Ant2);

WiFi 5G (Band I) -2.96dBi (Ant1);  -2.04dBi (Ant2);

WiFi 5G (Band I1-A)

(

(
-0.32dBi (Ant2);

(

WiFi 5G (Band II-C) -1.46dBi (Ant1);  -0.54dBi (Ant2);

(

(

(
-1.24dBi (Ant1);

(

(

WiFi 5G (Band llI) -1.71dBi (Ant1);  -0.79dBi (Ant2);

Note: *Since the above data and/or information is provided by the client relevant results or conclusions of this
report are only made for these data and/or information, SGS is not responsible for the authenticity, integrity

and results of the data and information and/or the validity of the conclusion.

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.

I e i
&, Inspection & Testing Services =
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3 RF Exposure Evaluation
3.1 RF Exposure Compliance Requirement

3.1.1Limits

Frequency range Electric field strength|Magnetic field strength| Power density | Averaging time
(MHz) (V/m) (A/m) (mW/cm2) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/f 4.89/f *(900/2) 6
30-300 61.4 0.163 1.0 6
300-1500 / / /300 6
1500-100,000 / / 5 6
(B) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/f2) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30
F=frequency in MHz
*=Plane-wave equivalent power density
RF exposure compliance will need to be determined with respect to 1.1307(c) and (d) of the FCC rules. The
emissions should be within the limits at 300kHz in Table 1 of 1.1310(use the 300kHz limits for
150kHz:614V/m,1.63A/m).

Friis Formula

Friis transmission formula: Pd = (Pout*G)/(4* Pi * R 2)
Where

Pd = power density in mW/cm2

Pout = output power to antenna in mwW

G = gain of antenna in linear scale
Pi=3.1416

R = distance between observation point and center of the radiator in cm
Pd id the limit of MPE, 1 mW/cm2 .

If we know the maximum gain of the antenna and the total power input to

the antenna, through the calculation, we will know the distance r where the MPE limit is reached.
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Frequency Gainl Gain2 Directional Gain
2412-2472 -1.97 -1.38 -1.66
5150-5250 -2.96 -2.04 -2.48
5250-5350 -1.24 -0.32 -0.76
5470-5725 -1.46 -0.54 -0.98
5725-5850 -1.71 -0.79 -1.23

Remark: Refer to KDB662911 DO1 Multiple Transmitter Output vO2r01.

d) Unegual antenna gains, with egual fransmit powers. For antenna gains given by G, G, ..., Gy dBi

(1)  If transmit signals are correlated, then
Directional gain = 10 log[(10%/ " + 109" + .., + 10°V*")* /N\1] 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.]

(1) Ifall transmut signals are completely uncorrelated, then
Directional gain = 10 log[(10%' ™" + 10%2™"" + .. + 10°V"")/N n¢] dBi
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3.1.2 Test Procedure

Software provided by client enabled the EUT to transmit data at lowest, middle and highest channel
individually
3.1.3EUT RF Exposure Evaluation

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 2.0/ 2.0 in linear scale.
Output Power Into Antenna & RF Exposure Evaluation Distance:
This confirmed that the device comply with MPE limit.

Ve Output Power
. Frequenc | Antenna Conduced Power [ EIRP(ERP) Output Density - Gam. Gain | MaxGain
Operating : Average e Power Limit | according ; :
Band y Gain Output to Limit o Anlenna atR=20 mwem2)| 0 ERP according | Allowed | conclusion
(MHz) | (dBi) P Antenna | (dBm) cm . |toPd(dBi)| (dBi)
Power (dBm) (mw) (mWem2) (dBi)
(dBm)

Bluetooth 2402 | -138 | 1200 | 10.62 30.00 158489 | 0.0023 | 1.0000 | 18.00 2501 18.00 Pass
24G WiFi 2412 | -138 | 1950 | 1812 30.00 89.1251 | 0.0129 | 1.0000 | 10.50 1751 10.50 Pass
24GWIFi(MMO) | 2412 | -166 | 1900 | 17.34 30.00 794328 | 00108 | 1.0000 | 11.00 18.01 11.00 Pass
5G WiFi 5320 | -0.32 1750 | 17.18 30.00 56.2341 | 0.0104 | 1.0000 | 1250 1951 1250 Pass
5GWIiFi(MMO) | 5320 | -0.76 | 1750 | 16.74 30.00 56.2341 | 0.0094 | 1.0000 | 12.50 19.51 1250 Pass
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3.1.4 Exposure calculations for multiple sources

When a number of sources at different frequencies, and/or broadband sources, contribute to the total

exposure, it becomes necessary to weigh each contribution relative to the MPE in accordance with the

provisions of Table(A) and Table(B). To comply with the MPE, the fraction of the MPE in terms of E2, H2 (or

power density) incurred within each frequency interval should be determined and the sum of all such

fractions should not exceed unity.

In order to ensure compliance with the MPE for a controlled environment, the sum of the ratios of the power
density to the corresponding MPE should not exceed unity. That is

n S
2l <1

= MPE,

The product also has multiple transmitters The Simultaneous Transmission Possibilities are as below:

Simultaneous Tx

Combination Configuration

Bluetooth + WiFi 2.4G

1
Bluetooth + WiFi 2.4G(MIMO)
5 Bluetooth + WiFi 5G
Bluetooth + WiFi 5G(MIMO)
Power Density MPE Limit . Total .
No. Mode (mW/em2) (mWicm2) Result Ratio Ratio Limit Result
Bluetooth 0.0023 1.0000 0.0023
0.0152 1.00 Pass
L WiFi 2.4G 0.0129 1.0000 0.0129
Bluetooth 0.0023 1.0000 0.0023
— 0.0131 1.00 Pass
WiFi 2.4G(MIMO) 0.0108 1.0000 0.0108
Bluetooth 0.0023 1.0000 0.0023
0.0127 1.00 Pass
) WiFi 5G 0.0104 1.0000 0.0104
Bluetooth 0.0023 1.0000 0.0023
— 0.0117 1.00 Pass
WiFi 5G(MIMO) 0.0094 1.0000 0.0094

The End

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and C for El D at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané Jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and i under the This d t cannot be reproduced
except in full, without prior written approval of the Company. Any unau!honzed alteration, forgery or falsification of the content or
it L i appearance of this is s may be to the fullest extent of the law. Unless otherwise stated the
spection & Testing Services r[esxl{l(s sr‘wvfn in lhls test repon refer only to the samplf(s) tes(ed and such sample(s) are retamed lor 30 days only

or email: CN.D H,M eck@sgs m ’
SamdNo.GPa*LNoﬁ ial Park, Suzhou Area, China (Jk htFree TradeZone 215000 t (86-512) 62992980 WWW.Sgsgroup.com.cn
HE- -5 (I#) AERAEREEANREANIIERERRISKS RES % 215000 t (86-512)62992080  sgs.china@sgs.com

|

Member of the SGS Group (SGS SA)



		2022-04-02T21:06:26+0800
	Shenzhen
	SGS officially issued document




