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2 Test Summary
Test Item FCC Rule No. Test Method Test Result| Result
Antenna Requirement 15.203/15.247(b) -- Clause 4.1 PASS
AC Power Line Conducted ANSI C63.10-2020
. 15.207 i Clause 4.2 PASS
Emission Section 6.2
ANSI C63.10-2020
Conducted Output Power 15.247 (b)(3) Clause 4.4 PASS

Section11.9.1.2

ANSI C63.10-2020
DTS (6 dB) Bandwidth & 99%

Occupied Bandwidth 15.247 (a)(2) Section 11.8 Optlon 2| Clause 4.5 PASS
/6.9.3
ANSI C63.10-2020
Power Spectral Density 15.247 (e) ) Clause 4.6 PASS
Section 11.10.2
Band-edge for RF ANSI C63.10-2020
ge fork 15.247(d) _ Clause 4.7 | PASS
Conducted Emissions Section 11.11
RF Conducted Spurious ANSI C63.10-2020
. 15.247(d) ) Clause 4.8 PASS
Emissions Section 11.11
ANSI C63.10-2020
Radiated Spurious Emissions 15.205/15.209 Clause 4.9 PASS

Section 11.12

Restricted bands around
ANSI C63.10-2020
fundamental frequency 15.205/15.209 _ Clause 4.10 | PASS
. L. Section 11.12
(Radiated Emission)
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3 General Information
3.1 Details of Client

Applicant: Quectel Wireless Solutions Co., Ltd.

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

RERTEES @ AT Road, Minhang District, Shanghai 200233, China

Manufacturer: Quectel Wireless Solutions Co., Ltd.

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

AEITEES @b e Road, Minhang District, Shanghai 200233, China

3.2 Test Location

Company: SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Address: South of 'No. 6_Plant, Nq. 1, Runsheng Road, Suzhou Industrial Park, Suzhou
Area, China (Jiangsu) Pilot Free Trade Zone

Post code: 215000

Test engineer: Ives Cheng, Tizzy Song

3.3 Test Facility

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

* A2LA (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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3.4 General Description of EUT
EUT Description: Smart Module
Model No.: SG560D-WF
Trade Mark: Quectel
Hardware Version: R1.0
Software Version: SG560DWFPARO2A03
o~ RF Conducted E1Q23CD11000024
RSE & AC power line E1Q23CD11000023

Operation Frequency:

2400MHz~2483.5MHz

fc = 2402 MHz + N * 2 MHz, where:
-fc = “Operating Frequency” in MHz,
-N = “Channel Number” with the range from 0 to 39.

Bluetooth version:

Bluetooth V5.0

Modulation Type:

GFSK

Number of Channel:

40

Rates Type*:

XProvided by client

1M PHY 2M PHY

Antenna Type:

External Antenna

Antenna Gain:

0.47dBi (Ant0)

Note:

The antenna gain are derived from the gain information report provided

by the manufacturer.

RF Cable:

1.0dB

Remark:

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.

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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Operation Frequency of each channel
Channel | Frequency| Channel | Frequency| Channel | Frequency| Channel | Frequency
0 2402MHz 10 2422MHz 20 2442MHz 30 2462MHz
1 2404MHz 11 2424MHz 21 2444MHz 31 2464MHz
2 2406MHz 12 2426MHz 22 2446MHz 32 2466MHz
3 2408MHz 13 2428MHz 23 2448MHz 33 2468MHz
4 2410MHz 14 2430MHz 24 2450MHz 34 2470MHz
5 2412MHz 15 2432MHz 25 2452MHz 35 2472MHz
6 2414MHz 16 2434MHz 26 2454MHz 36 2474MHz
7 2416MHz 17 2436MHz 27 2456MHz 37 2476MHz
8 2418MHz 18 2438MHz 28 2458MHz 38 2478MHz
9 2420MHz 19 2440MHz 29 2460MHz 39 2480MHz
Remark:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the
middle frequency, and the highest frequency of channel were selected to perform the test, and the selected
channel see below:

Channel Frequency
The Lowest channel(CHO) 2402MHz
The Middle channel(CH19) 2440MHz
The Highest channel(CH39) 2480MHz
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Environment Parameter

101.0 kPa Selected Values During Tests

Relative Humidity

44-46 % RH Ambient

Value

Temperature(°C) Voltage(V)

NTNV

22~23 4

Remark:
NV: Normal Voltage
NT: Normal Temperature

3.6 Description of Support Units

Description

Manufacturer Model No.

SMART-5G-EVB-KIT

Quectel Q1-C0129

Adapter

DongGuan City GangQi

Electronic Co.,Ltd CQ36-120300-AX

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

Client's instructions, if any.
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4 Test results and Measurement Data

4.1 Antenna Requirement
Standard requirement: ‘ 47 CFR Part 15C Section 15.203 /247(b)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

The antenna is External Antenna on the main PCB and no consideration of replacement.
The best case gain of the antenna is 0.47dBi (Ant0). *

*Note:

The antenna gain are derived from the gain information report provided by the manufacturer.
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.

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 accessible at hltg //www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic 5 at At_tg Ilwww Sgs. com/en/Terms-and- CondmonsITerms -e-Document.aspx.
Attention is drawn to the limitation of liability, issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company s nndlngs 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 documen! does not exonerate parties to a
transaction from exermslng all their rights and i

{ under the cannot be reproduced
except in full, without prior written approval ol the Company Any unaulhorlzed alteration, for$ery or falsification of the content or
Wi R appearance oi this di is and may be pr to the fullest exlen( the law. Unless otherwise stated the
pection & Testing Services = results shown in lhls tast report refer only to the sample(s) las(ed and such sample(s) are retalned lor 30 days only

b e /Utv':: T unn t t

mmamm.wmm,&mmmmsmmmmjmmmm 215000 t(86-512)62992080  www.sgsgroup.com.cn
[ HE- 5 - #8 (I6) AEREXECANAEAHIIERRRASKERRS  #A&: 215000 t (86-512)62992980  sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SGS SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01
Page: 10 of 87

4.2 AC Power Line Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.207

Test Method:

ANSI C63.10-2020 Section 6.2

Test Frequency Range:

150kHz to 30MHz

Receiver Setup:

RBW = 9kHz, VBW = 30kHz

Limit:

Limit (dBuV)
Frequency range(MHz) -
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Procedure:

1) The mains terminal disturbance voltage test was conducted in a shielded

room.

2) The EUT was connected to AC power source through a LISN 1 (Line

Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground reference
plane in the same way as the LISN 1 for the unit being measured. A
multiple socket outlet strip was used to connect multiple power cables to a
single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the

ground reference plane. And for floor-standing arrangement, the EUT was
placed on the horizontal ground reference plane.

4) The test was performed with a vertical ground reference plane. The rear of

5)

the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the
unit under test and bonded to a ground reference plane for LISNs
mounted on top of the ground reference plane. This distance was between
the closest points of the LISN 1 and the EUT. All other units of the EUT
and associated equipment was at least 0.8 m from the LISN 2.

In order to find the maximum emission, the relative positions of equipment
and all of the interface cables must be changed according to

ANSI C63.10-2020 on conducted measurement.

I ;
%, Inspection & Testing Services =
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Test Setup:

Shielding Room

Test Receiver

AC Mains [~

<+ LISM LISN2 |+ AC Mains

Ground Reference Plane

Test Mode: Transmitting with GFSK modulation.
Charge +Transmitting mode.

Instruments Used: Refer to section 6 for detalils.

Test Results: Pass
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An initial pre-scan was performed on the live and neutral lines with peak detector.

SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

SEWA2303000041RG02

Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission

were detected.

BLE 1M:
Phase: Line
120 FCC PART 15 C(ENV216_L1+ENV216_L1)
110+
100+
904
80
s 704
é fo- FCC PART 15 C-QP Limit
?‘% l FCC PART 15 C-AV Limit
a 50+ |
VA
\\//\ M *(\
of bt WWMWMMMWWMM
PARY 2 5 3
* 4 +
104+
0 - Il Il - |
150k 1M 10M 30M
Frequency[Hz]
— QP Limit — AV Limit — PK
& QP Detector + AV Detector
Data List
QP QP QP QP AV AV AV AV
NO. Frmtﬁezr]lcy F[a(jcgc]Jr Reading | Value Limit | Margin | Reading | Value Limit | Margin | Verdict
[dBuV] | [dBuV] | [dBuV] | [dB] | [dBupV] | [dBpV] | [dBupV] | [dB]
1 0.1635 10.69 29.64 40.33 65.28 24.95 10.84 21.53 55.28 33.75 | PASS
2 0.2445 10.80 25.24 36.04 | 61.94 | 25.90 6.47 17.27 51.94 34.67 | PASS
3 0.6675 10.56 27.46 38.02 56.00 17.98 16.04 26.60 46.00 19.40 | PASS
4 2.9985 10.66 13.71 24.37 56.00 31.63 4.69 15.35 46.00 30.65 | PASS
5 8.6325 10.66 16.44 27.10 60.00 32.90 6.59 17.25 50.00 32.75 | PASS
6 21.5970 10.37 23.64 34.01 60.00 25.99 11.79 22.16 50.00 27.84 | PASS
Remark:

— Value[dBpV]

1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Value =Reading[dBuV] + Factor(Lisn factor[dB] + cable loss[dB]).
3. Margin = Limit[dBuV]
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1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Value =Reading[dBuV] + Factor(Lisn factor[dB] + cable loss[dB]).

3. Margin = Limit[dBuV] — Value[dBpV]

Rev.: 01
Page: 13 of 87
Phase: Neutral
120 FCC PART 15 C(ENV216_N+ENV216_N)
110+
100+
90—+
80
g 70+
i} FCC PART 15 C-QP Limit
g :Z: l FCC PART 15 C-AV Limit
“H) w”u'w i |
304 i ”I W\,\g‘v,\jﬂ.w*i | \!,” y W“ ;M‘ NM%WWM A ‘ I “'
20+
10+ .
150k 1M 10M 30M
Frequency[Hz]
— QP Limit — AV Limit — PK
& QP Detector + AV Detector
Data List
NO. F’?I\‘jl‘l’fzr]‘cy Fﬁ‘%‘]’r Reg;ng Ve || i Mngin Re/;ging e || o Mgr\;in Verdict
[dBuV] | [dBuV] | [dBuV] | [dB] | [dBupV] | [dBpV] | [dBpV] | [dB]
1 0.2760 10.74 | 25,51 | 36.25 | 60.94 | 24.69 7.42 18.16 | 50.94 | 32.78 | PASS
2 0.6675 10.78 | 30.35 | 41.13 | 56.00 | 14.87 | 15.15 | 25.93 | 46.00 | 20.07 | PASS
3 4.7400 10.67 | 13.48 | 24.15 | 56.00 | 31.85 2.99 13.66 | 46.00 | 32.34 | PASS
4 9.7980 10.67 | 14.32 | 24.99 | 60.00 | 35.01 5.87 16.54 | 50.00 | 33.46 | PASS
5 11.8995 | 10.65 | 12.58 | 23.23 | 60.00 | 36.77 4.02 14.67 | 50.00 | 35.33 | PASS
6 24.0000 | 10.51 | 26.45 | 36.96 | 60.00 | 23.04 | 16.05 | 26.56 | 50.00 | 23.44 | PASS
Remark:

i Wi B i
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BLE 2M:
Phase: Line
120 FCC PART 15 C(ENV216_L1+ENV216_L1)
110+
100+
904
80
s 70+
é fo- FCC PART 15 C-QP Limit
% ! FCC PART 15 C-AV Limit
a 50+
0T MY
o !W‘ i MWWMMW
204 R
104+
0 - Il Il 1 |
150k ™ 10M 30M
Frequency[Hz]
—— QP Limit — AV Limit — PK
¢ QP Detector + AV Detector
Data List
QP QP QP QP AV AV AV AV
NO. Frc[al\cjllﬁezr]]cy F[ad%?r Reading | Value Limit | Margin | Reading | Value Limit | Margin | Verdict
[dBuV] | [dBpV] | [dBuV] | [dB] | [dBuV] | [dBuV] | [dBuV] | [dB]
1 0.2895 10.66 24.25 3491 | 60.54 | 25.63 5.61 16.27 | 50.54 | 34.27 | PASS
2 0.6630 10.56 27.22 37.78 | 56.00 | 18.22 15.08 25.64 | 46.00 | 20.36 | PASS
3 2.3955 10.66 14.48 25.14 | 56.00 | 30.86 4.40 15.06 | 46.00 | 30.94 | PASS
4 3.9975 10.74 13.47 24.21 | 56.00 | 31.79 4.10 14.84 | 46.00 | 31.16 | PASS
5 9.5325 10.64 17.62 28.26 | 60.00 | 31.74 8.26 18.90 | 50.00 | 31.10 | PASS
6 21.7635 10.36 23.75 34.11 | 60.00 | 25.89 12.26 22.62 | 50.00 | 27.38 | PASS
Remark:

1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Value =Reading[dBuV] + Factor(Lisn factor[dB] + cable loss[dB]).

3. Margin = Limit[dBuV] — Value[dBuV]

K & F
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1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Value =Reading[dBuV] + Factor(Lisn factor[dB] + cable loss[dB]).

3. Margin = Limit[dBuV] — Value[dBuV]

Phase: Neutral
120 FCC PART 15 C(ENV216_N+ENV216_N)
110+
100+
904
80
s 70+
é fo- FCC PART 15 C-QP Limit
% l FCC PART 15 C-AV Limit
a 50+ |
40 _Lv\\ - /\/"\‘ / * ‘
WMM,‘\W M m\.,“
ot T 0 Yonromtgens ' . W
204 * 4
ol . ’3 .4 .5
0 | | Il Il Il | Il |
150k 1M 10M 30M
Frequency[Hz]
— QP Limit — AV Limit — PK
& QP Detector + AV Detector
Data List
QP QP QP QP AV AV AV AV
NO. Frc[al\cjllﬁezr]]cy F[ad%?r Reading | Value Limit | Margin | Reading | Value Limit | Margin | Verdict
[dBuV] | [dBuV] | [dBuV] | [dB] | [dBupV] | [dBpV] | [dBpV] | [dB]
1 0.6720 10.78 29.17 39.95 56.00 16.05 12.08 22.86 46.00 23.14 | PASS
2 1.2750 10.78 12.88 23.66 56.00 32.34 2.81 13.59 46.00 32.41 | PASS
3 4.3620 10.71 11.47 22.18 56.00 33.82 3.11 13.82 46.00 32.18 | PASS
4 8.1240 10.57 14.05 24.62 60.00 35.38 4.18 14.75 50.00 35.25 | PASS
5 13.0425 10.62 12.30 22.92 60.00 37.08 3.33 13.95 50.00 36.05 | PASS
6 21.9975 10.45 23.76 34.21 60.00 25.79 12.18 22.63 50.00 27.37 | PASS
Remark:

i Wi B i
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4.3 Duty Cycle

The detailed test data see: Appendix
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4.4 Conducted Output Power

Test Requirement: 47 CFR Part 15C Section 15.247 (b)(3)
Test Method: ANSI C63.10-2020 Section 11.9.1.2
Test Setup:

26666 — ]

E.UT

Ground Reference Plane

* Test with power meter (Detector function: Peak)

Test Instruments: Refer to section 6 for details

Test Mode: Transmitting with GFSK modulation.
Limit: 30dBm

Test Results: Pass

The detailed test data see: Appendix
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4.5 DTS (6 dB) Bandwidth & 99% Occupied Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.247 (a)(2)

Test Method: ANSI C63.10-2020 Section 11.8 Option 2/ 6.9.3

Test Setup: _S_GS_ Test system

Vector Signal Generator
ol =10

Spectrum Analyzer

PC O

O communication
= Tester
@

RF Control Unit
o

00585
A
e

Ground Reference Plane

00

0ooo
gogolPoao

000o| [Booo||oo
0OD0||000o|oo

Q
(o]

E.U.T

p\

Instruments Used: Refer to section 6 for details

Test Mode: Transmitting with GFSK modulation.
Limit: = 500 kHz

Test Results: Pass

The detailed test data see: Appendix

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 accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic 5 at _t_tg: 'www.sgs.com/en/Terms-an —CondmonsITerms e-Document.aspx.
Attention is drawn to the limitation of liability, urisdi ssues defined therein. Any holder of this document s
advised that information contained hereon reflects the Company s flndlngs 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 documenl does not exonerate parties to a

transaction from exerclslng all their rights and { under the cannot be reproduced
except in full, without prior written approval of the Company Any unauthonzed alteration, f0r$ery or falsification of the content or
appearance of this d is and may be pr to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to (he sample(s) tested and such sample(s) are retained for 30 days only

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Docche (Pl*} com

s«mdmsmm.wmnmd.&mmmmsmmum(w)mﬁmmm 215000 t (86-512) 62992980 Www.sgsgroup.com.cn

HE- - 48 (I5) BRAREEANREANIIERERR SRS RAS % 215000 t (86-512)62992980  sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)




SG SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01
Page: 19 of 87

4.6 Power Spectral Density

Test Requirement: 47 CFR Part 15C Section 15.247 (e)

Test Method: ANSI| C63.10-2020 Section 11.10.2

Test Setup: _S_GS_ Test system

Vector Signal Generator
ol =10

Spectrum Analyzer

PC O

O communication
= Tester
@

RF Control Unit
o

| Analog signal Generator oo

= 0586 e
L 10

‘DEIDDD o Power

Ground Reference Plane

00

0ooo
gogolPoao

000o| [Booo||oo
0OD0||000o|oo

Q
(o]

E.U.T

H \

Test Instruments: Refer to section 6 for details

Test Mode: Transmitting with GFSK modulation.
Limit: <8.00dBm/3kHz

Test Results: Pass

The detailed test data see: Appendix
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4.7 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI C63.10-2020 Section 11.11

Test Setup:

SGS Test system

Vector Signal Generator oo o
= oOoco e
oooo
spectumanazer | QS S5
0 00 o
PC O [S=T=]==P.
0| communiation | 5 S5 Q oo
S Tester o OoDoeo

RF Control Unit

[e]

o

= E.UT

| Analog Signal Generator ooo
o Qoo o
‘DDDDD %CPW“

Ground Reference Plane

H \

Instruments Used:

Refer to section 6 for details

Test Mode:

Transmitting with GFSK modulation.

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test Results:

Pass

The detailed test data see: Appendix
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4.8 RF Conducted Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI C63.10-2020 Section 11.11

Test Setup:
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Instruments Used:

Refer to section 6 for details

Test Mode:

Transmitting with GFSK modulation.

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test Results:

Pass

The detailed test data see: Appendix
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4.9 Radiated Spurious Emissions
Test Requirement: 47 CFR Part 15C Section 15.209 and 15.205
Test Method: ANSI C63.10-2020 Section 11.12
Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Test Frequency: 9kHz ~ 25GHz
Limit: ElEauEney Field strength Limit Remark Measurement
(microvolt/meter) (dBuV/m) distance (m)
0.009MHz-0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 43.5 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3
Remark: 15.35(b),Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak
emission level radiated by the device.
Test Setup:
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Figure 1. Below 30MHz

Figure 2. 30MHz to 1GHz
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| Antenna Tower
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Figure 3. Above 1 GHz

Test Procedure:

- @

For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 or 10 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters
above the ground at a 3 meter semi-anechoic camber. The table was rotated 360
degrees to determine the position of the highest radiation

(Distance from antenna to EUT is 1m for measurements >18GHz).

The EUT was set 3 or 10 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical
polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters(for the test frequency
of below 30MHz, the antenna was tuned to heights 1 meter) and the rotatable
table was turned from O degrees to 360 degrees to find the maximum reading.
The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

Test the EUT in the lowest channel, the middle channel ,the Highest channel.
The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode, And found the X axis positioning which it is worse case.
Repeat above procedures until all frequencies measured was complete.

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

The disturbance above 18GHz was very low, and the harmonics were the
highest point could be found when testing, so only the harmonics had been
displayed.

At a measurement distance of 1 meter the limit line was increased by
20*LOG(3/1) = 9.54 dB.

Test Configuration:

Measurements below 30MHz

* RBW =10 kHz

* VBW = 30 kHz

+ Detector = Peak & Average & Quasi-peak
* Trace mode = max hold
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Measurements Below 1000MHz

* RBW =120 kHz

* VBW = 300 kHz

» Detector = Quasi-peak

* Trace mode = max hold

Peak Measurements Above 1000 MHz

* RBW =1 MHz

* VBW 2 3 MHz

» Detector = Peak

» Sweep time = auto

* Trace mode = max hold

Average Measurements Above 1000MHz

* RBW =1 MHz

* VBW = 10 Hz, when duty cycle is no less than 98 percent.
* VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its
maximum power control level for the tested mode of operation.

Exploratory Test
Mode:

Transmitting with GFSK modulation.
Charge + Transmitting mode.

Final Test Mode:

Transmitting with GFSK modulation.
Pretest the EUT at Charge + Transmitting mode,

For below 1GHz part, through pre-scan, the worst case is the lowest channel. Only
the worst case is recorded in the report.

Instruments Used:

Refer to section 6 for details

Test Results:

Pass

The detailed test data see: Appendix
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4.10Restricted bands around fundamental frequency

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205

Test Method: ANSI C63.10-2020 Section 11.12

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)

Limit: Frequency Limit (dBuV/m) Remark
30MHz-88MHz 40.0 Quasi-peak
88MHz-216MHz 43.5 Quasi-peak

216MHz-960MHz 46.0 Quasi-peak
960MHz-1GHz 54.0 Quasi-peak
54.0 Average Value
Above 1GHz
74.0 Peak Value
Test Setup:
T TV VT AT TAYAY) ;
= 1
i ] Antenna Tower
= ]
< 1
- Antenna Tower j
' 3 - EUT j
t < | L | ~ |
l[ g :TJ (Tumntable) ‘ Ground « Plane I 1‘
Ground Reference Plane
Test Receiver P Ampitier [ G

Figure 1. 30MHz to 1GHz

Figure 2. Above 1 GHz

Test Procedure:

a.

For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 or 10 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

For above 1GHz, the EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

The EUT was set 3 or 10 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna tower.
The antenna height is varied from one meter to four meters above the ground
to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rotatable table was turned from O degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

Place a marker at the end of the restricted band closest to the transmit
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frequency to show compliance. Also measure any emissions in the restricted
bands. Save the spectrum analyzer plot. Repeat for each power and
modulation for lowest and highest channel

h. Testthe EUT in the lowest channel , the Highest channel

i. The radiation measurements are performed in X, Y, Z axis positioning for
Transmitting mode,And found the X axis positioning which it is worse case.

j- Repeat above procedures until all frequencies measured was complete.

Test Configuration:

Measurements Below 1000MHz

* RBW =120 kHz

* VBW = 300 kHz

» Detector = Quasi-peak

* Trace mode = max hold

Peak Measurements Above 1000 MHz

* RBW =1 MHz

* VBW 2 3 MHz

» Detector = Peak

» Sweep time = auto

* Trace mode = max hold

Average Measurements Above 1000MHz

* RBW =1 MHz

* VBW = 10 Hz, when duty cycle is no less than 98 percent.
* VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its
maximum power control level for the tested mode of operation.

Exploratory Test Mode:

Transmitting with GFSK modulation.
Charge + Transmitting mode.

Final Test Mode:

Transmitting with GFSK modulation.
Pretest the EUT at Charge + Transmitting mode.
Only the worst case is recorded in the report.

Instruments Used:

Refer to section 6 for details

Test Results:

Pass

The detailed test data see:

Appendix
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5 Measurement Uncertainty (95% confidence levels, k=2)

No. Item Measurement Uncertainty

1 Total RF power, conducted +0.54dB

2 RF power density, conducted +1.03dB

3 Spurious emissions, conducted +0.54dB

4 Radio Frequency +1.0%

5 Duty Cycle +0.37%

6 Occupied Bandwidth +1.0 %

7 Conduction Emission * 2.90dB (150kHz to 30MHz)
+ 3.13dB (9k to 30MHz)

8 Radiated Emission * 4.83dB (30M'to 1GHz)

+ 4.75dB (1GHz to 18GHz)
*+ 4.77dB (Above 18GHz)
Remark:

The Ui (lab Uncertainty) is less than Ucisprersi (CISPR/ETSI Uncertainty), so the test results
— compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
— non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
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6 Equipment List
RF Test Equipment
. Cal. date Cal.Due date
T E M f M | No. | No.
est Equipment anufacturer odel No nventory No o) | Copa )
Shielding Room Brilliant-emc N/A SUWI-04-01-06 2021/05/08 2024/05/07
Temperature and .
humidity meter MingGao TH101B SUWI-01-01-07 2023/02/06 2024/02/05
) ROHDE& 2022/05/17 2023/05/16
Signal Analyzer FSV3030 SUWI-01-02-02
9 y SCHWARZ 2023/05/11 2024/05/10
JS1120-3
Measurement Tonscend Test 1 SUWI-02-09-09 NCR NCR
Software System
V3.1.55
. ROHDE&
Signal Analyzer SCHWARZ FSW43 SUWI-01-02-04 2022/05/28 2023/05/27
Wideband Radio ROHDE&
Communication CMW500 | SUWI-01-16-05 2023/02/06 2024/02/05
SCHWARZ
Tester
DC Power Supply HYELEC HY3005B | SUWI-01-18-01 2023/02/06 2024/02/05
Power meter Anritsu ML2495A | SUWI-01-31-01 2022/11/23 2023/11/22
P“'ssfnzg‘:"er Anritsu MA2411B | SUWI-01-32-01 | 2022/11/23 2023/11/22
MXG Vector KEYSIGHT N5182B | SUWI-01-38-01 | 2023/02/06 | 2024/02/05
signal genitor
Temperature ESPEC SU-242 | SUWI-01-13-01 | 2023/02/06 2024/02/05
Chamber
Signal Generator | ROHDE&SCHWARZ | SMM100A SN:101716 2023/02/22 2024/02/21
Conduction Test Equipment
. Cal. date Cal.Due date
Test Equipment Manufacturer Model No. | Inventory No. e .
Shielding Room Brilliant-emc N/A SUWI-04-03-01 2021/05/08 2024/05/07
Test receiver ROHDE&SCHWARZ ESR7 SUWI-01-10-01 2023/02/08 2024/02/07
Temperature and MingGao TH101B | SUWI-01-01-06 | 2023/02/07 | 2024/02/06
humidity meter
Artificial network | ROHDE&SCHWARZ ENV216 SUWI-01-19-03 2023/02/08 2024/02/07
Artificial network | ROHDE&SCHWARZ ENV216 SUWI-01-19-04 2023/02/08 2024/02/07
Measurement JS32-CE
Software Tonscend VA4.0.02 SUWI-02-09-05 NCR NCR
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RSE Test System
Test Cal. date Cal.Due date
. M f M | No. | No.
Equipment anufacturer odel No nventory No e e
Semi-
Anechoic Brilliant-emc N/A SUWI-04-02-02 2021/11/25 2024/11/24
Chamber
Temperature
and humidity MingGao TH101B SUWI-01-01-13 2023/02/07 2024/02/06
meter
Aﬁg;g'er ROHDE&SCHWARZ FSW43 SUWI-01-02-04 | 2022/05/28 2023/05/27
Signal KEYSIGHT N9020A SUWI-01-02-06 | 2022/11/23 2023/11/22
Analyzer
Test receiver | ROHDE&SCHWARZ ESR7 SUWI-01-10-01 2023/02/08 2024/02/07
Receiving SCHWRZBECK
antenna MESS-ELEKTRONIK VULB 9163 SUWI-01-11-04 2021/12/05 2023/12/04
Receiving SCHWRZBECK
antenna MESS-ELEKTRONIK BBHA 9120D | SUWI-01-11-05 2021/12/05 2023/12/04
Receiving SCHWRZBECK
antenna* MESS-ELEKTRONIK BBHA 9170 SUWI-01-11-03 2021/05/14 2023/05/13
Active Loop SCHWRZBECK
Antenna MESS-ELEKTRONIK FMZB 1519B | SUWI-01-21-01 2021/06/10 2023/06/09
Amplifier Tonscend TAP9K3G32 | SUWI-01-14-06 2022/11/23 2023/11/22
Amplifier Tonscend TAP01018050 | SUWI-01-14-04 2022/11/23 2023/11/22
Amplifier Tonscend TAP30M7G30 | SUWI-01-14-05 2022/11/23 2023/11/22
Measurement JS32-RE
Software Tonscend VA4.0.0.0 SUWI-02-09-04 NCR NCR

Note*:The equipment will not be used after 2023/05/08.
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7 Photographs - Setup Photos

Refer to Appendix A.2 WLAN Setup Photos.
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Appendix
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TestMode | Antenna | Frequency[MHz] | DTS BW [MHZz] FL[MHZ] FH[MHZ] Limitf{MHz] | Verdict
2402 0.68 2401.69 2402.38 20.5 PASS

BLE_1M Ant0 2440 0.69 2439.69 2440.38 20.5 PASS
2480 0.69 2479.69 2480.38 20.5 PASS

2402 1.17 2401.46 2402.63 20.5 PASS

BLE_2M Ant0 2440 1.17 2439.46 2440.62 20.5 PASS
2480 1.17 2479.45 2480.62 20.5 PASS
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Test Graphs
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Occupied Channel Bandwidth

Test Result

TestMode Antenna Frequency[MHZ] OCB [MHZ] FL[MHZ] FH[MHz] Verdict
2402 1.019 2401.534 2402.553
BLE_1M Ant0 2440 1.019 2439.534 2440.553
2480 1.017 2479.533 2480.549 Rg"{)rt
2402 2.009 2401.050 2403.059 Purgose
BLE_2M Ant0 2440 2.01 2439.048 2441.058
2480 2.011 2479.041 2481.051
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Test Graphs
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Maximum conducted output power
Test Result Peak

TestMode Antenna Frequency[MHZz] CoPn gvl;:f,?g Bl;e]ak Eltgr:;j[lég;? Verdict
2402 -0.42 <30 PASS

BLE_1M Ant0 2440 0.63 <30 PASS
2480 -0.80 <30 PASS

2402 -0.32 <30 PASS

BLE_2M Ant0 2440 0.68 <30 PASS
2480 -0.72 <30 PASS
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Maximum power spectral density
Test Result

TestMode Antenna Frequency[MHZz] Result[dBm/3kHz] Limit[dBm/3kHz] Verdict
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BLE_1M Ant0 2440 -14.86 <8.00 PASS
2480 -15.92 <8.00 PASS

2402 -18.46 <8.00 PASS

BLE_2M Ant0 2440 -17.72 <8.00 PASS
2480 -19.02 <8.00 PASS

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 il at http://www.sgs.com/en/Term: d-Conditions.aspx and, for electronic format documents,
subject to Terms and C for El i at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané urisdiction 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 partles to a

transaction from exercnslng all their rights and under the This d cannot be repl

except in full, wnhoul prior wnﬂen pp! | of the C: Any i forgery or ifi of the content or
appearance oft is d and s may be pr d to the 1ullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

South ofNo. 6 Plant, No. 1, Runsheng Road, Suzhou Indusiial Park Suzhou Area, China langsu) PlotFree Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn

HE-HH -4 (15 ERRAEEESNAEANTIEEARB SRS BES  #%: 215000 t (86-512)62992080  sgs.china@sgs.com
T
Member of the SGS Group (SGS SA)




Test Graphs

Report No.:

Rev.:
Page:

SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

SEWA2303000041RG02
01
42 of 87

BLE_1M_Ant0_2402

Multiview * Spectrum
RefLevel 10.00dBm  Offset 1.00dR2 ® RBW 3 kHz
- Att d6 SWT il.d4ms® VBW 10kHz Mode Swesep
Mi[1]
2.402016 30 GHz
0
10
LA i
. A Al n .
-2 PNy T T i Ly A T T
L TR PN U\". PR "-‘” .
. g d m\ LIt 'L\ f / | v / i‘ \. i
‘(HV'II. Y \ T T
M |
VI I
“ |
50
-0
R
80
CF 2,902 Griz 1001 ps 1020 kHz/ Span 1.02MHz
]

16:52:23 10.04.2023

BLE_1M_Ant0_2440

Multiview = Spectrum
Reflevel 10.00dEm Offset 100dE ® RBW 3 kHz

- Att 2008 SWT 115 ms ® VBW 10kHz Mode Swesp

&
=

Count 100/100

measuring... [INENENEER
16:55:40 10.04.2023

Mi1[1] il
2.440016 50 GHz|
o
10 m
7
20 e - F'L"‘ hlrﬁW‘wl\ i “‘ m
A "|‘ il r-“«'a‘w}‘l. I \.‘\ [ L ' WA p
S a1 AL A A ‘. \". 1"'1‘ ol
“7 TP LR AL 1] T T T w 1~\H’V\
e I
f .
|
-50
0
0
0
CF 2.44 GHz 1001 pts 103.5 kHz/ Span 1.035 MHz

& 10042023
16:55:39

Unless otherwise agreed in writing, this document is issued by the Company subject to
overleaf, available on request or accessible at htt) :llwww
subject to Terms and Conditions for Electronic uments at http://www.sgs.com.
Attention is drawn to the limitation of liability, Indamnlﬂcallon ani

en
risdiction issues defin

its General Conditions of Service printed

sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
‘erms-an

-Conditions/Terms-e-Document.aspx.
ed therein. Any holder of this document is

advised that information contained hereon reﬂecls the Company 's findings at the time of its intervention only and within the limits of
Client's if al Ci bility is to its Cllenl and this document does not exonerate parties to a

or email: CN.Doccheck@sgs.com

Southof No. 6 Pent No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, China (Jengsu) Pl Free Trade Zone - 215000

content or

transaction from exerclslng all their rlghts and under the Thls cannot be rep:
except in full, wnhoul prior written app: of the Ci An ery or ifi of the
appearance oft is and offe s may b d to the 1ullest extan( o the law. Unless otherwise stated the

y be pi
results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

t (86-512) 62992980 Wwww.sgsgroup.com.cn
t (86-512)62992080  sgs.china@sgs.com

HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000
1

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

SEWA2303000041RG02
01
43 of 87

Report No.:
Rev.:
Page:

BLE_1M_Ant0_2480

Multiview = Spectrum

Reflevel 10.00dEm Offset 100dE ® RBW 3 kHz
S ms ® VBW 10 kHz Mode Swesp

- Att dB SWT 11

MI[1] )
2.480017 60 GHz,

h M l""\\I’L'l W

m“.h 7
A

Ilr‘.l \j‘ ¢ LJ’W M
I ]
|

CF 2.48 GHz 1001 pts. 103.5 kHz/ Span 1.035 Mz
measuring.. NNNNENEE & 10082023

17:01:28

17:01:29 10.04.2023

BLE_2M_Ant0_2402

&
H

Count 100/100

MultiView * Spectrum

Reflevel 10.00dEm Offset 1.00dE ® RBW 3 khz
19.5 ms ® VBW 10 kHz Mode Swesp

- Att dB SWT

2,401 996 50 GH|

A

i
i

ﬂlf

il I“I i
ALY ﬂu
UL | i

J I ﬂj. il ﬂlr“
T

[ .
iy ,IrJMu'f
4 ‘ll

I

h A

CF 2.402 GHz 1001 pts 175.5 kHz/ Span 1.755 MHz

s, ll0s2023
i e

Measuring...

06:52:04 11.04.2023

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 accessible at htt) :llwww sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic uments at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, Indamnlﬂcallon ani risdiction issues defined therein. Any holder of this document is
advised that information contained hereon reﬂecls the Company 's findings at the time of its intervention only and within the limits of
lient's if al Ci bility is to its Cllenl and this document does not exonerate parties to a
under the Thls cannot be rep:
except in full, wnhoul prior written the C An: i ery or i of the content or
appearance oft is y be p d to the 1ullest extan( o the law. Unless otherwise stated the
results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

or email: CN.Doccheck@sgs.com
Southof No. 6 Pent, No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, Cina (Jengsu) Pl Free TradeZone - 215000 t (86-512)62092080  www.sgsgroup.com.cn
t (86-512)62992980  sgs.china@sgs.com

HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000
1

transaction from exerclslng all their rlghts and'

Pp!

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.. SEWA2303000041RG02
Rev.: 01
Page: 44 of 87

BLE_2M_Ant0_2440

Multiview = Spectrum

Reflevel 10.00dEm Offset 100dE ® RBW 3 kHz
- Att @B SWT 195 ms ® VBW 10kHz Mode Swesp

MI[1] )
996 50 GHz,

i

il “*'m PR EA LY

‘W\_IJ\' n
P

=8

W

_E;

CF 2.44 GHz 1001 pts 175.5 kHz/

Span 1755 Wiz |
sess . I 0 S

07:12:14 11.04.2023

BLE_2M_Ant0_2480

MultiView = Spectrum .

Reflevel 10.00dEm Offset 1.00dE ® RBW 3 khz

- Att df SWT 19.5ms ® VBW 10kHz Mode Swsep Count 100/100

Mi[1] ]
2479998 20 GHz

T
"MUU‘l .WL“'"Y‘.I“ﬂ bt In Tl ol ol | g

I AU L T

—
a= -
=

“ﬂ“ | \ TI h
i

w"

CF 2.48 GHz 1001 pts 175.5 kHz/ Span 1.755 MHz

s, 1l0s2023
mzasuring... INENNNEER ¢ ozamss

07:13:55 11.04.2023

m

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 accessible at htt) :llwww sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic uments at http:, en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, Indamnlﬂcallon ani risdiction Issues defined therein, ny holder of this document is
advised that information contained hereon reﬂecls the Company 's findings at the time of its intervention only and within the limits of

lient's if al Ci bility is to its Cllenl and this document does not exonerate parties to a

transaction from exerclslng all their rlghts and under the This d cannot be rep:
except in full, wnhoul prior written app: of the Ci Any i forgery ol ifi of the content or
appearance oft is and offe s may be pi d to the Yullest extent of the Iew Unless otherwise stated the

results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

Souhof. Pt o.,Rnsheng Road, uehou sl Pa Sz e, ChinaJengs Plt s Trade Zone 215000 t(86-512)62992080  www.sgsgroup.com.cn
HE- M - FE GI6) ARRARERANARSHILERARM SRS RAS B8 215000 t (86-512)62992980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SG SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01
Page: 45 of 87

Band edge measurements

Test Graphs

BLE_1M_Ant0_Low_2402

MultiView = Spectrum .
RefLevel 20,00 dBm  Offset 1.00 dB ® RBW 100 kHz
- Att d6 SWT 108 ms & VBW 300kHz Mode Sweep

M1[1] -0.80 dBm
2,402 0600 GHz|
1 [T | 57.20 b
2,4000000 GHz|
oden 1 1 x
il
.rl
10 der - - o
|
-20 T =20 B0 JefTT ‘

v W
! ar - i by
T PP eV o oS WP e P T P 5 S PO T TSP ) . S o TV o o e .
70 darm
2.35 GHz 1001 pts. 5.5 MHz/ 2,405 GHz
2 Marker Table
M 1 2.402 .06 GHz -0.80 dBm
M2 1 2.4 GHz -57.20 dBm
M3 1 2.39 GHz -62.14 dBm
142 i 2.399 995 GHz -57.28 dBm

pRETTTET
sessuing. NN 0 UL
16:52:38 10.04.2023

BLE_1M_Ant0_High_2480

Multiview = Spectrum

Ref Level 2000 dBm  Offset 1.00dB ® RBW 100 kHz
oAt 308 SWT 107 ms ® VBW 200kHz Mode Swesp

M1[1] ~1.44 dBm|

24800300 GHz|
M W2[1T | 5986 dom
- 2,483 5000 GHz|
o dBn .
ﬂ
10 di - ‘
|
= B EET
. \
I

.smyMb.-:“q[ LIFCRYY. FWPRNPAIKIT ERPREIR V31 (NPT WX Y A

L JEUIA VIS YT NPTOU R || PRy
70 dam-
2,47 GHz 1001 pts. 8.0 MHz/ 2.55 GHz
2 Marker Table
i 1 2.480 03 GHz
M2 1 2.483 5 GHz
M3 1 2.5 GHz
Md 1 2.54272 GHz
ooy NNNNEE o D0

17:01:44 10.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e s p

y's sole s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be repl
p except in full, wnhoul prior written app of the C An i ery or ifi of the content or
FLe ke B appearance of thi is and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
u’, Inspectxon 3 Teslmg Semces results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com
South ofNo. 6 Plant, No. 1, Runsheng Road, Suzhou Indusiial Park Suzhou Area, China langsu) PlotFree Trade Zone - 215000

t (86-512) 62992980 Wwww.sgsgroup.com.cn
HE-HH -4 (15 ERRAEEESNAEANTIEEARB SRS BES  #%: 215000
T

t (86-512)62992980  sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 46 of 87

BLE_2M_Ant0_Low_2402

Multiview = Spectrum

Ref Level 2000 dBm  Offset 1.00dB ® RBW 100 kHz
- Att 30dB SWT 108 ms & VBW 300 kHz

Mode Sweep

M1[1] -0.86 dBm|
2,402 0600 GHz

M2[TT | 3100 dgi
o dBn 1 I

24000000 GHz

.F 1
10 dam- + +

P
h
-20 I =oTEsT BT

n

1
B s
B P TT TATaP T Y P T R W I  POCT T : (T P R G

TN TR FORY PO )
70 dam-
235 GHz 1001 pis 5.5MHz/ 2,405 GHz
2 Marker Table
ML 1 2.302 06 GHz -0.86 dBm
M2 1 2.4 GHz -41,00 dBm
M3 1 2.39 GHz -62.15 dBm
M 1 2.399 995 GHz -41.50 dBm
]
06:52:19 11.04.2023
AN
&
MultiView = Spectrum .
RefLevel 20,00 dBm  Offset 1.00dB ® RBW 100 kHz
- Att 30d6 SWT 107 ms & VBW 300 kHz

Mode Sweep

Mi[1] -1.43 dBm|

24800300 GHz|
w [T | 60.78 dbn
2,483 5000 GHz|

0dem

10 dam

i |
F \
bt | i o s i prp ALl mwpﬂuwnwwM.\wwﬂwnmwww
70 i
347 GHz 1001 pis 8.0 MHz/ 7.55 GHz
2 Marker Table
M1 1 2.48003 GHz =1.43 dBm
M2 1 2.483 5 GHz -60.78 dBm
M3 1 2.5 GHz -60.86 dBm
M 1 2.522 96 GHz -55.12 dBm
vescns I 5 L
07:14:10 11.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en, -Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein.

ny holder of this document is
advised that information contained hereon reﬂecls the Company s findings at the time of its intervention only and within the limits of
Client's if any. The Ci bility i

ole J s to its Cllenl and this document does not exonerate parties to a
transaction from exerclslng all their rlghts and under the Thls cannot be repl

except in full, wnhoul prior written pp! the C An i or ifi e content or
appearance of thi is and ot s may be

ery of thi
y be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

Southof No. 6 Pent No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, China (Jengsu) Pl Free Trade Zone - 215000
HE- - 48 (IF) BAREREEANREANIIERERR SRS RAS  #%: 215000
I

t (86-512) 62992980 Wwww.sgsgroup.com.cn
t (86-512)62992080  sgs.china@sgs.com

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Conducted Spurious Emission

Test Graphs

Report No.:

Rev.:

Page:

SEWA2303000041RG02
01
47 of 87

BLE_1M_Ant0 2402 0~Reference

MultiView = Spectrum

Reflevel 30.00dBm Offset 1,00 dB ® RBW 100 kHz

- Att d6  SWT 101 ms & VBW 300kHz

Mode Sweep

)

Count 10/10

Mi[1]

2,402 042 00 GHe|

20
\
™,
\
-3 -
D Ea .
-40 £ N
A
-0
CF 2,402 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
. 10082023
messurvg... NNNNNER o L
16:53:53  10.04.2023
p
3
MultiView Spectrum .
Ref Level 25.00dBm  Offset 10008 & RBW 100 kHz
- Att @B SWT 9.7 ms®VBW J00kHz Mode Sweep Count 10/10
MI[1] -60.21 dBim)
20 dar 641,040 MHZ|
10 deim
o dem
10 dBrer
20 die HT =20-590 B
30 dBr
40 dBr
50 dBrr
-60 dBmr T nL
o i b Ay -T\ e P, inhebb bt "1“%-“" PR
70 dBr
30.0 MHz 2001 pts .0 MHz/ L0GHz
messoric . NI, 000

16:53:59 10.04.2023

overleaf, available on request or accessible at http://

subject to Terms and Conditions for Electronic Docu

Attention is drawn to the limitation of liability, indemnification an

aa!lvlsted that Informatiiv.;n conlﬂi‘neg hereon reﬂecls the Com[ﬁnyls findings at the time of its intervention only and within the limits of
ent's an e

ments at

.8gs.com/en/Terms.

appearance of thi

except in full, wnhoul prior wlntten

transaction from exercising all their rlghts and

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed

'WwWw. -and- Condi(ions aspx and, for electronic format documents,
ttp://www.sgs.com/en, i
risdiction issues e ne

-Conditions/Terms-e-Document.aspx.
therein. Any holder of this document is

s to its Cllenl and this document does not exonerate parties to a
under the d

An

Thls ent cannot be repl

PP

be

HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000
1

e content or

ery or of th
y be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

South ofNo. 6 Pent, No. 1, Runsheng Road, Suzhou Industial Park, Suzhou Area China (engsu) PiotFree TradeZone - 215000

t (86-512) 62992980 Wwww.sgsgroup.com.cn
t (86-512)62992080  sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 48 of 87

BLE_1M_Ant0_2402_1000~26500

MultiView * Spectrum
Ref Level 25.00dBm  Offset 10008 & RBW 100 kHz
- Att 30dB SWI 255 ms ® VBW 300kHz Mode Sweep Count
MI[1]
20 dBr
M2(1]
10 dBm
o dBn
10 dBrer
2 ann L =20 690
30 dBr
40 dBr
50 dBrr
70 dBr
1.0 GHz 52001 pts 2.55 GHz/ 76.5 GHz

deosuring . NI o 0007

16:54:06 10.04.2023

BLE_1M_Ant0 2440 O~Reference

MultiView = Spectrum

Reflevel 30.00dBm Offset 1,00 dB ® RBW 100 kHz
0d5 SWT 101 ms ® VBW 300kHz Mode Sweep

of o
[iEP i = = g
-60
CF 2.44 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz

T

16:55:47 10.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e

sole P s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be reprod
p WEH except in full, wnhoul prior written app! of the Ci An ery or ifi of the content or
FLe ke B appearance of thi is and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
u’, results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Inspectxon & Teslmg Semces 4 - . x
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
. or email: CN.Doccheck@sgs.com
Southof No. 6 Pent No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, China (Jengsu) Pl Free Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn
HE- - 48 (IF) BAREREEANREANIIERERR SRS RAS  #%: 215000 t (86-512)62992980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.:

Page:

01
49 of 87

BLE_1M_Ant0_2440_30~1000

Multiview = Spectrum

RefLevel 25.00dBm  Offset 1,008 ® RBW 100 kHz

SdB SWT 9.7 ms ® VEW 300kHz Mode Sweep

MI[1] dBm
20 dare 550,870 MHz|
10 deim
o dem

10 dBrer
-20-dBmr +1--20-530- dBe-
30 dBr
40 dBr
50 dBrr
-60 dBmr T
P TRUP TP AT W O] S o 1V 3 (e T Wbt e M Lol A A ot b b b
A4 e M Yo g, A
70 dBr
30.0 MHz 2001 pts 97.0 MHz/ L0GHz
I
16:55:54  10.04.2023
%
&
MultiView * Spectrum .
ReflLevel 25.004Bm  Offset 1.00 a8 & RBW 100 kHz
» Att 306 SWT 255 ms @ VBW 300kHz Mode Sweep Count 10/10
Mi[1] -2,16 dBm|
=20 dar 439990 GHZ]
M2{1] 55.76 dBrm
24.906 740 GHz,
10 4
odem
10 dar
20 dare 41 20090 dom
30 dar
40 dane
50 dan
o
70 dan
1.0GHz 52001 pts 2.55 GHz/ 26.5 GHz
messurvg... NUNNNNN o L

16:56:00 10.04.2023

FERG S 5 B

2,

& Inspectxon & Testing Services

overleaf, available on request or accessible at http://

subject to Terms and Conditions for Electronic Docu

Attention is drawn to the limitation of liability, indemnification an

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e

.8gs.com/en/Terms.
ments at

ttp://www.sgs.com,

except in full, wnhoul prior written
appearance of thi is

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
'WwWw. -and- Condi(ions aspx and, (qr electronic format documents,

-Conditions/Terms-e-Document.aspx.

m/en,
risdiction issues e ned therein. Any holder of this document is

's sole P J s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and d

HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000
1

under the Thls cannot be repl
pp of the C An ery or ifi of the content or
and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the

results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

South ofNo. 6 Pent, No. 1, Runsheng Road, Suzhou Industial Park, Suzhou Area China (engsu) PiotFree TradeZone - 215000

t (86-512) 62992980 Wwww.sgsgroup.com.cn
t (86-512)62992080  sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.. SEWA2303000041RG02
Rev.: 01
Page: 50 of 87

BLE_1M_Ant0 2480 O~Reference

Multiview = Spectrum

Ref Level 30.00dBm  Offset 1.00dB ® RBW 100 kHz
- Att 30dB SWT 101 ms & VBW 300kt

Mede Sweep

MI[1] 28 dii
2.480042 00 GHz,

‘
] NI
V4 N
. - :
oy o
e EEny
CF 2.48 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
- e
17:01:51 10.04.2023
BLE_1M_Ant0_2480_30~1000
MultiView * Spectrum

RefLevel 25.00dBm  Offset 1.00d3 ® RBW 100 kHz

» Att SWT 97 ms ® VBW J0DkHz Mode Sweep
Mi[1] -58.92 dém)
20 darw 599.900 MHZ]
10 4
odem
10 dar
20 dare i 21280 by
30 dar
40 dane
50 dan
50 dane . . " ———
g bttt u..lllvn_-.‘_-‘ gy TR RTITTR FOY \‘\ byt
70 dan
30.0 MHz 2001 pts 97,0 MHz/ 1.0GHz
measuring... ENNNNNENN S

17:01:57 10.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en, -Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is
advised that information contained hereon reﬂecls the Company 's findings at the time of its intervention only and within the limits of
Client's if al Ci bility is to its Cllenl and this document does not exonerate parties to a

transaction from exerclslng all their rlghts and under the Thls cannot be repl
except in full, wnhoul prior written pp! of the C An i ery or ifi of the content or
S (R appearance of thi is and offe s may be p d to the 1ullest sx!an(o the law. Unless otherwise stated the
U’, Inspecnon & Teslmg Semces results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com
South ofNo. 6 Plant, No. 1, Runsheng Road, Suzhou Indusiial Park Suzhou Area, China langsu) PlotFree Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn
HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000 t (86-512)62092980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 51 of 87

BLE_1M_Ant0_2480_1000~26500

Multiview = Spectrum

RefLevel 25.00dBm  Offset 1,008 ® RBW 100 kHz

- Att 308 SWT 255ms ® VBW J00kHz Mode Sweep Count
MI[1] 81 dbm|
20 dar T T 480200 GHz
M2[1] 55.26 dBm
24.520808 GHz|
10 deim . .
o dem
10 dBrer
20 dim H1 -21.230 B
30 dBr
40 dBr
50 dBrr
70 dBr
1.0GHz 52001 pts 2.5 GHz/ 26.5 GHz
2, 1008202
e . ANNENEED L

17:02:04 10.04.2023

BLE_2M_Ant0 2402 0~Reference

MultiView = Spectrum .
RefLevel 30,00 dBm  Offset 1.00dB ® RBW 100 kHz

- Att 30d6 SWT 101 ms® VBW 300kHz Mode Sweep

Mi[1]

2,402 048 00 GHe|

CF 2.402 GHz 1001 pts 300.0 kHz/

Span 3.0 MHz

veasuring... ENNNNE 0 L0

06:52:26 11.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e 's

sole P s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be reprod
p WEH except in full, wnhoul prior written app! of the Ci An i ery or ifi of the content or
FLe ke B appearance of thi is and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
u’, Inspectxon 3 Teslmg Semces results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
. or email: CN.Doccheck@sgs.com
Southof No. 6 Pent No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, China (Jengsu) Pl Free Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn
HE- - 48 (IF) BAREREEANREANIIERERR SRS RAS  #%: 215000 t (86-512)62992980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 52 of 87

BLE _2M_Ant0_2402_ 30~1000

Multiview = Spectrum

RefLevel 25.00dBm  Offset 1,008 ® RBW 100 kHz

SWT 97 ms ® VBW 300kHz  Mode Sweep

MI[1] -59.94 dBm
20 dam- + + 524,700 MHZ|
10et
odn
10 dam-

20 dir —

30 dam-

40 dam-

50 dam-

60 di S

" Laad
WW'”"WMW I L LT, L L T T L O R ) AT
ki i

70 dam-

30.0 MHz 97.0 MHz/ 1.0 GHz

eoer . WO 0

06:52:33 11.04.2023

BLE_2M_Ant0_2402_1000~26500

s
&
MultiView Spectrum .
Ref Level 25,00 dBm  Offset 1.00d5 ® RBW 100kHz
» Att 3046 SWT 255 ms ® VBW 300kHz Moade Sweep Count 10/10
MI[1] -4.00 dBm|
20 denr T T 2,401 730 GHz|
M2[1] 55.36 dBm
25173019 GHz|
10 dom . .
0 den—y
10 dar
20,080 HI =20 7 OB
30 dar
40 i
50 dar -
70 i
1.0GHz 52001 pts 2.55 GHz/ 26.5 GHz
7, l1oe2023
measuring... NENNNEE e

06:52:39  11.04.2023

L R g

2,

& Inspectxon & Teslmg Semces

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e

y's sole P J s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be reprod

except in full, wnhoul prior written app of the C An i ery or ifi of the content or
appearance oft is and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the

results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

SouhofNo. Pl o. |, Rnsheng Road, uehou st Pak Sz e, China Jengs Pt e Trade Zoe 215000 t(86-512)62992080  www.sgsgroup.com.cn
HE- M - FE GI6) ARRARERANARSHILERARM SRS RAS B8 215000 t (86-512)62992980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.. SEWA2303000041RG02
Rev.: 01
Page: 53 of 87

BLE_2M_Ant0 2440 O~Reference

Multiview = Spectrum

Ref Level 30.00dBm  Offset 1.00dB ® RBW 100 kHz

 Att 30dE SWT 101 ms ® VBW 300kHz Mode Sweep
18 00 GHz

EL

»

o -

P ey (N g
./ T S
-1 === —
— ~
-20 £
/ ™
30 4 \
= -
. ~
y \

e~

e

CF 2.44 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz

2023

measuring... [NENNNENR ¥ orizn

07:12:21 11.04.2023

BLE_2M_Ant0_2440_30~1000

MultiView * Spectrum

RefLevel 25.00dBm  Offset 1.00d3 ® RBW 100 kHz

- At 9.7 ms @ VBW 300kHz _ Mode Sweep Count 10/10
Mi[1] -59.65 dBim|
=20 dar 549420 MHz|
10 de,
oden
10 cam
20 iy 1t -20.030 de
20 cim
40 i
S0 cim
50 dane . . 2
i ¥ v W ? g
70 i
30.0 MHz 2001 pis 97.0 MHz/ TOGHz
messuring... ENNDNNEND o

07:12:28 11.04.2023

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en, -Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is
advised that information contained hereon reﬂecls the Company 's findings at the time of its intervention only and within the limits of
Client's if an Ci bility is to its Cllenl and this document does not exonerate parties to a

transaction from exerclslng all their rlghts and under the Thls cannot be repl

except in full, wnhoul prior written pp! of the C An i ery or ifi of the content or
S (R appearance of thi is and offe s may be p d to the 1ullest sx!an(o the law. Unless otherwise stated the

U’, Inspecnon & Teslmg Semces results shown in lhls test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com

South ofNo. 6 Plant, No. 1, Runsheng Road, Suzhou Indusiial Park Suzhou Area, China langsu) PlotFree Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn

HE-H# - 48 (I5) ERRSRERANREANIIERERMSH6SI RES  #%: 215000 t (86-512)62092980  sgs.china@sgs.com

I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 54 of 87

BLE_2M_Ant0_2440_1000~26500

Multiview = Spectrum

RefLevel 25.00dBm  Offset 1,008 ® RBW 100 kHz

» Att 3048 SWT 255 ms & VBW J00kHz  Mode Sweep Count:

MI[1] 82 dim)
20 dBr T T

A39990 GHZ
m2[1] 55.65 dBm
22.471981 GHz

10 dim

0 dBm—i..

10 dame

20 dam 1 -20.130 dBin

30 dam

40 dam-

50 dam

70 darm-

1.0 GHz

52001 pts 2.55 GHz/ 26.5 GHz.

deosuring . ENNNNEE o 07

07:12:34  11.04.2023

BLE_2M_Ant0 2480 O~Reference

A
&
MultiView = Spectrum .
RefLevel 30,00 dBm  Offset 1.00dB ® RBW 100 kHz
- Att 3046 SWT 101 ms ® VBW J00kHz Mode Sweep Count 10/10
M1[1]
2.480048 00 GHz
2
10
o
R, R g
-10 — - ==
A IS e
-20 AN
./‘
/ -
- —
rd ™
Ao T
-5
-
CF 2.8 GHz 1001 pis 300.0 kiz/ Span 3.0 MHz
2 Losznz
measuring... ANANENEND L

07:14:17 11.04.2023

FERG S 5 B

2,

& Inspectxon & Testing Services

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e

's sole P J s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be reprod
except in full, wnhoul prior written app! of the Ci An i ery or ifi of the content or
appearance oft is and offe s may be p d to the 1ullest sx!an( o the law. Unless otherwise stated the
results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

Southof No. 6 Pent No. 1, Runsheng Road, Suzhou Industial Park, SuzhouArea, China (Jengsu) Pl Free Trade Zone - 215000 t (86-512) 62992980 Www.sgsgroup.com.cn
HE- - 48 (IF) BAREREEANREANIIERERR SRS RAS  #%: 215000 t (86-512)62992980  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01

Page: 55 of 87

BLE_2M_Ant0_2480_30~1000

Multiview = Spectrum

Ref Level 25.00dBm  Offset 10008 & RBW 100 kHz
SdB SWT 9.7 ms ® VEW 300kHz Mode Sweep

MI[1] -60.42 dBm|
20 dom 1 1 544,090 MHz
10 dem
o dem
10 dam-
20 dim
30 dam-
40 dam-
50 dam-
60 dam- + 3
! m
ot ol it s W Y e A S A . il "
la SR T i i b R S ARERN C
70 dam-
30.0 MHz 2001 pts 97.0 MHz/ L0 GHz
Vewswno ENNEEEN o, L0

07:14:23
07:14:23 11.04.2023

BLE_2M_Ant0_2480_1000~26500

AN
&
MultiView = Spectrum .
Ref Level 25,00 dBm  Offset 1.00d5 ® RBW 100kHz
» Att 3046 SWT 255 ms ® VBW 300kHz Moade Sweep Count 10/10
MI[1] -4.81 dBm|
20 denr T T A79 710 GHZ
M2[1] 55.72 dBm
21.077 817 GHe|
10 dom . .
0 den—
10 dar
20 dare i -21.270 db
30 dar
40 i
50 dar
70 i
1.0 GHz 52001 pts 2.55 GHz/ 26.5 GHz
sessurs.. WM 5 S

07:14:30 11.04.2023

L R g

%
2,

& Inspectxon & Teslmg Semces

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 accessible at http://www.sgs.com/en/Terms-and-! Condi(ions aspx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en -Conditions/Terms-e-Document.aspx.

Attention is drawn to the limitation of liability, indemnification an risdiction issues e ned therein. Any holder of this document is

?:?stted that Informatliv.;n conlﬂi‘ne‘d‘ hereon reflects the Comﬁalnyls findings at the time of its intervention only and within the limits of
ent's an e s p

y's sole s to its Cllenl and this document does not exonerate parties to a
transaction from exercising all their rlghts and under the Thls cannot be repl
except in full, wnhoul prior written app of the C An i e content or
appearance of thi is and offe s may be p

ery or i of th
d to the 1ullest sx!an( o the law. Unless otherwise stated the
results shown in lhis test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

South ofNo. 6 Pent, No. 1, Runsheng Road, Suzhou Industial Park, Suzhou Area China (engsu) PiotFree TradeZone - 215000

t (86-512) 62992980 Wwww.sgsgroup.com.cn
HE-HH -4 (15 ERRAEEESNAEANTIEEARB SRS BES  #%: 215000
T

t (86-512)62992980  sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SG SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.: SEWA2303000041RG02
Rev.: 01
Page: 56 of 87

Duty Cycle

Test Result

TestMode Antenna Frequency[MHZz] OTnT slr]ne P[?T::}d Duty[/cyg)]ycle Egg oCr)[yécét]a
BLE_1M Ant0 2402 0.39 0.63 61.90 2.08
BLE_2M Ant0 2402 0.20 0.62 32.26 4.91

Note:

Radiated Emission Average VBW =1/T
TestMode T[ms] Period[ms] Duty Cycle[%] 1/T[kHZz] VBW Setting
BLE_1M 0.39 0.63 61.90 2.56410 2.7KHz
BLE_2M 0.20 0.62 32.26 5.00000 5.1KHz
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Test Graphs
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Radiated Spurious Emissions
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Radiated emission below 1GHz

Worst case Mode: BLE 1M_Channel 39

Level[dBuvim]

60+

504

40

Part15C

Report No.:

Rev.:
Page:

SEWA2303000041RG02

01

58 of 87

Part 15C-QP Limit

|

30M

— QP Limit

— Horizontal PK

100M

Frequency[Hz]

1 38.9725 39.22 -36.31 13.93 16.84 40.00 23.16 154 142 Horizontal
2 74.3775 41.19 -36.13 10.15 15.21 40.00 24.79 126 323 Horizontal
3 134.5175 38.23 -35.60 13.12 15.75 43.50 27.75 153 171 Horizontal
4 167.9825 42.03 -35.18 14.36 21.21 43.50 22.29 291 360 Horizontal
5 194.9 44.01 -356.29 11.12 19.84 43.50 23.66 182 212 Horizontal
6 278.5625 42.81 -34.48 12.27 20.61 46.00 25.39 170 161 Horizontal
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60— Part 15C

Part 15C-QP Limit

f

40

Level[dBuVv/m]

30M 100M 1G

Fi H.
— QP Limit — Vertical PK requencylHz]

1 42.61 54.13 -36.24 | 13.85 31.74 40.00 8.26 187 130 Vertical

2 80.1975 46.23 -35.65 9.29 19.88 40.00 20.12 148 171 Vertical

3 167.9825 49.28 -35.18 | 14.36 28.46 43.50 15.04 186 109 Vertical

4 192.2325 38.03 -35.36 | 11.76 14.42 43.50 29.08 256 301 Vertical

5 279.5325 38.19 -34.52 | 12.30 15.97 46.00 30.03 139 159 Vertical

6 406.845 35.01 -33.14 | 14.91 16.78 46.00 29.22 255 332 Vertical
Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier gain. The
basic equation with a sample calculation is as follows:

Value = Reading(dBuV) + AF(dB/m) + Factor(dB):
AF = Antenna Factor(dB/m)
Factor = Cable Factor(dB) - Preamplifier gain(dB)
Margin = Limit(dBuV/m) — Value(dBuV/m)
2) All channels have been tested, but only the worst case data displayed in this report.
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Transmitter emission Above 1GHz
BLE 1M_Channel 00
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Frequency[Hz,
— PK Limit — AV Limit — Horizontal PK quencylz]

1 | 4804.0000 | 48.88 | 32.33 | -45.54 | 35.67 | 74.00 | 38.33 | 248 138 Horizontal

2 | 7206.0000 | 47.65 | 36.60 | -43.44 | 40.81 74.00 | 33.19 | 152 0 Horizontal
3 | 9608.0000 | 43.71 | 38.43 | -39.65 | 4249 | 74.00 | 31.51 | 163 1 Horizontal
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BLE 1M_Channel 00
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1G 2G 3G 4G 6G 8G 18G

Frequency[Hz
— PK Limit — AV Limit — Vertical PK quencylHz]

1 | 4804.0000 | 47.55 | 32.33 | -45.54 | 34.34 | 74.00 | 39.66 | 142 332 Vertical

2 | 7206.0000 | 47.57 | 36.60 | -43.44 | 40.73 | 74.00 |33.27 | 174 80 Vertical
3 | 9608.0000 | 44.15 | 38.43 | -39.65 | 42.93 | 74.00 | 31.07 | 153 109 Vertical
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BLE 1M_Channel 19
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Frequency[Hz
— PK Limit — AV Limit — Horizontal PK quencylHz]

1 | 4880.0000 | 49.54 | 32.54 | -45.53 | 36.55 | 74.00 | 37.45| 148 7 Horizontal

2 | 7320.0000 | 47.34 | 36.53 | -43.68 | 40.19 | 74.00 | 33.81 | 176 55 Horizontal
3 | 9760.0000 | 41.57 | 38.26 | -39.46 | 40.37 | 74.00 | 33.63 | 129 194 Horizontal

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 accessible at htt, .I/www Sgs. com/eanerms-and Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic ments at htip:, 'en/Terms-an: -CondmonsITerms-a-Document as X.
Attention is drawn to the limitation of liability, Indamnlﬂcatlon and jurisi c on ssues efined therein. Any hol s
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and wl!hln ihe Ilmlts of
Client's instructions, if any. The Comfmn y's sole responsibility is to its Client and this doe: parties to a
transaction from exarclslng all their rights and obllga(lons under the This cannot be

except in fullfmlthout prior wlntton pp! Al

n

ery or falsification of the content or

may be to the fullest extent og the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

U, $
T %;m Seri @ South o No. 6 P, No. 1, Runheng Road, Suzhou ndustil Pk, Szhou Avee, China (g it Fee Trede Zone. 215000 t (86-512)62992980  www.sgsgroup.com.cn
A oS E-FH- 48 (I5) SRBRARANAEANIVRRERRSHT BES % 215000 t (85-512)62992080  sgs.china@sgs.com

1

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services (Suzhou) Co., Ltd.

Report No.. SEWA2303000041RG02
Rev.: 01
Page: 63 of 87

BLE 1M_Channel 19
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Frequency[Hz
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1 | 4880.0000 | 49.28 | 32.54 | -45.53 | 36.29 | 74.00 | 37.71 | 211 249 Vertical

2 | 7320.0000 | 48.24 | 36.53 | -43.68 | 41.09 | 74.00 | 3291 | 124 136 Vertical
3 | 9760.0000 | 41.83 | 38.26 | -39.46 | 40.63 | 74.00 | 33.37 | 170 249 Vertical
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BLE 1M_Channel 39
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Frequency[Hz
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1 | 4960.0000 | 48.35 | 32.77 | -45.60 | 35.52 | 74.00 | 38.48 | 120 357 Horizontal

2 | 7440.0000 | 47.43 | 36.47 | -43.30 | 40.60 | 74.00 | 33.40 | 148 28 Horizontal
3 | 9920.0000 | 42.17 | 38.38 | -39.31 | 41.24 | 74.00 | 32.76 | 176 249 Horizontal
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BLE 1M_Channel 39
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Frequency[Hz
— PK Limit — AV Limit — Vertical PK quencylHz]

1 | 4960.0000 | 48.35 | 32.77 | -45.60 | 35.52 | 74.00 | 38.48 | 142 7 Vertical

2 | 7440.0000 | 47.43 | 36.47 | -43.30 | 40.60 | 74.00 |33.40 | 132 0 Vertical
3 | 9920.0000 | 43.07 | 38.38 | -39.31 | 4214 | 74.00 | 31.86 | 197 28 Vertical
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Frequency[Hz
— PK Limit — AV Limit — Horizontal PK quencylHz]

1 | 4804.0000 | 47.92 | 32.33 | -45.54 | 34.71 74.00 | 39.29 | 218 334 Horizontal

2 | 7206.0000 | 46.01 | 36.60 | -43.44 | 39.17 | 74.00 | 34.83 | 146 221 Horizontal
3 | 9608.0000 | 43.85 | 38.43 | -39.65 | 42.63 | 74.00 | 31.37 | 298 221 Horizontal
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1 | 4804.0000 | 48.17 | 32.33 | -45.54 | 34.96 | 74.00 | 39.04 | 213 0 Vertical

2 | 7206.0000 | 48.31 | 36.60 | -43.44 | 41.47 | 74.00 | 3253 | 203 305 Vertical
3 | 9608.0000 | 43.69 | 38.43 | -39.65 | 4247 | 74.00 | 31.53 | 261 110 Vertical
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1 | 4880.0000 | 49.49 | 32.54 | -45.53 | 36.50 | 74.00 | 37.50 | 147 221 Horizontal

2 | 7320.0000 | 47.06 | 36.53 | -43.68 | 39.91 74.00 | 34.09 | 152 193 Horizontal
3 | 9760.0000 | 41.32 | 38.26 | -39.46 | 40.12 | 74.00 | 33.88 | 143 250 Horizontal
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1 | 4880.0000 | 49.65 | 32.54 | -45.53 | 36.66 | 74.00 | 37.34 | 124 53 Vertical

2 | 7320.0000 | 47.23 | 36.53 | -43.68 | 40.08 | 74.00 | 33.92 | 186 53 Vertical
3 | 9760.0000 | 42.18 | 38.26 | -39.46 | 40.98 | 74.00 | 33.02 | 259 305 Vertical
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1 | 4960.0000 | 47.60 | 32.77 | -45.60 | 34.77 | 74.00 | 39.23 | 241 108 Horizontal

2 | 7440.0000 | 48.12 | 36.47 | -43.30 | 41.29 | 74.00 |32.71 | 136 136 Horizontal
3 | 9920.0000 | 42.68 | 38.38 | -39.31 | 41.75 | 74.00 | 32.25 | 255 0 Horizontal
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Frequency[Hz]

— PK Limit — AV Limit — Vertical PK

1 4960.0000 | 48.67 | 32.77 | -45.60 | 35.84 74.00 | 38.16 | 149 0 Vertical

2 7440.0000 | 49.02 | 36.47 | -43.30 | 42.19 74.00 | 31.81 | 128 222 Vertical

3 | 9920.0000 | 42.02 | 38.38 | -39.31 41.09 74.00 | 32.91 | 266 9 Vertical
Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier gain. The
basic equation with a sample calculation is as follows:

Level = Reading(dBpV) + AF(dB/m) + Factor(dB):

AF = Antenna Factor(dB/m)

Factor = Cable Factor(dB) - Preamplifier gain(dB)

Margin = Limit(dBuV/m) — Level(dBuV/m)
2) All channels have been tested, but only the worst case data displayed in this report.
3) Both peak and average measured complies with the limit line, so test result is “PASS”.
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Frequency[HzZ
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1 | 2376.5167 | 39.75 | 27.43 | -23.57 | 43.61 74.00 | 30.39 | 215 148 Horizontal

2 | 2384.7067 | 41.22 | 27.43 | -23.57 | 45.08 | 74.00 | 28.92 | 215 148 Horizontal
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Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier gain. The
basic equation with a sample calculation is as follows:
Level = Reading(dBpV) + AF(dB/m) + Factor(dB):
AF = Antenna Factor(dB/m)
Factor = Cable Factor(dB) - Preamplifier gain(dB)
Margin = Limit(dBuV/m) — Level(dBuV/m)
2) Both peak and average measured complies with the limit line, so test result is “PASS”.

---End of Report---
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