ISSUED BY
Shenzhen BALUN Technology Co., Ltd. n

FOR
Feiyu SCORP Pro 3-Axis Camera Handheld

Stabilizer

ISSUED TO
Guilin Feiyu Technology Incorporated Company

Plot D-14-1b, Information Industry Park, Guilin National High-tech Zone,
East side of Donghuan Road, Qixing District, Guilin, Guangxi, China

N

ROHOC & SCHWARS

RCTel i@\ BL-SZ2191039-602
=SOARV\ET W Feiyu SCORP Pro 3-Axis
Camera Handheld Stabilizer
UL CIRNET [ Feiyu F4
SIETCMNETGEW FeiyuTech
ICSIESIEUGEIGCH 47 CFR Part 15 Subpart C
(refer section 3.1)
HeloRIDl 2AH\W7-FEIYUF4
Test Conclusion: BsEES
IS EREICE Oct. 16, 2021~ Nov. 10, 2021
DEICRIAIEE Nov. 25, 2021

NOTE: This test report of test results only related to testing samples, which can be duplicated completely for the legal use with the approval of
the applicant; it shall not be reproduced except in full, without the written approval of Shenzhen BALUN Technology Co., Lid. Any objections
should be raised within thirty days from the date of issue. To validate the report, please contact us.

Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong, P. R. China 518055
TEL: +86-755-66850100, FAX: +86-755-61824271

Email: gc@baluntek.com
www.baluntek.com 1147



w Report No.: BL-S22191039-602

Revision History

Version Issue Date Revisions
Rev. 01 Nov. 25, 2021 Initial Issue

TABLE OF CONTENTS

1 ADMINISTRATIVE DATA (GENERAL INFORMATION) ..eiitiiiiiiie et e ettt e e e e e 5
1.1 Identification of the Testing LabOoratory .............ouuiiiiiii i e e e aaaees 5
1.2 Identification of the Responsible Testing LOCALION .........coooieieeeeeeeeeeeeeeeeeeeee e 5
1.3 = oTo] = 100 Y2 @0 (o 11T} o KPS SSPPPPPPRRN 5
1.4 ANNOUNCE ...ttt oo e ettt ettt e e e e e et e e e e et s e e e e et eene e s n e e e eeeeeennnnnanaeeeaeeennnes 5

2  PRODUCT INFORMATION ...ttt ettt ettt ettt e et e ettt e et ee b e et eet e e e eeea e e e eeen s eaeennaaeenenns 6
2.1 PN o] o] Tor=T o1 g o] o= L1 To] o WP SSPPPPPRTP 6
2.2 Manufacturer INFOIMETION...........ooo e 6
2.3 = Lo (0] YAl [ a1 (0] 1 4= 14 o] o OSSP 6
2.4 General Description for Equipment under TeSt (EUT).......uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeennennnneees 6
2.5 TeChNIiCal INFOIMALION .....eiiiiiiii et e e e e e e e e e e e 7
2.6 AdItIONAL INSITUCTIONS ... 8

3 SUMMARY OF TEST RESULTS ..ottt ettt e et s e e e et e e e e et s e e e et e e e e aaa e aeeannns 9
3.1 TESE SEANAAITAS ...ttt e e e e e et e e e e e e e r e e e e e e e e 9
3.2 W BIICT .. 9

4  GENERAL TEST CONFIGURATIONS ...ttt e et e e et e e e ean e e e eeaans 10
4.1 TEST ENMVITONMIEITS. ...ttt 10
4.2 TeSt EQUIPMENT LIST.. .. s e e e e e e e e e et e e e e e e e e e ettt e aeaeeas 10
4.3 DESCHPLION Of TESE SEIUP .ovvvreii i e e e e e et e e e e e e e e e e e ra e e eaaeas 11

4.3.1  FOr ANtenNa PO TEST ...t e e et e e e e e e e ner b e e e 11
4.3.2 FOr AC Power SUPPIY POrt TSt ... e e e e e e e e e e 11
4.3.3 For Radiated Test (Below 30 MHZ).........ccooiiiiiiiiii 12
4.3.4 For Radiated Test (30 MHZ-1 GH2Z) ...oouuiiiiiiii e 12
4.3.5 For Radiated Test (ADOVE 1 GHZ) ....ccooiiiiiiiiii 13
4.4 Measurement Results Explanation Example............oooooiin 14
4.4.1  For conducted tESE IIEIMS: .....cciiiiiiiii e 14
4.4.2 For radiated band edges and Spurious emiSSiON teSt:...........ccuvviiiiiiiiiiiiiiiieeeeee 14

2 /47



w Report No.: BL-S22191039-602

LT I S I I Y ST P TSP 15
51 P g o gl o (T [ LT (=T 4= (PSSR 15
5.1.1  ReleVaNt STANUAITS ... oo 15
5.1.2 Antenna Anti-Replacement CONSIIUCLION .........c..oeviiiiiiiii e 15
5.1.3  ANENNA GAIN ..o 15
5.2 Peak OULIPUL POWET ... ..t e e e e e ettt s e e e e e e e e e st e e e eaaes 16
B.2.1 TSt LIMIT. .ttt ettt e e e et et e e e e et e e e e e e e e e e e e e e e s 16
S =T AT =1 (1 o PP 16
5.2.3  TESEPIOCEUUIE ......ciiiiiiiiiite ettt e e et e e e e e e e e bbb e et e e e e e s st r e e e s 16
5.2.4 TESERESUIL ... . 16
5.3 Occupied BandWidth..........cooiiiiiiii e e e 17
LG 0 700 I oo 1 PP 17
TR T =L ST =1 (1 o TP PTT PR 17
5.3.3  TESE PIOCEAUIE .....coiiiiiiiieiee ettt e e et e e e e e e e e et e e e e e e et n e eee e s 17
5.3.14  TESE RESUIL ... 17
5.4 Carrier FreqUENCY SEPATAtION. ... ...ii e e e eeeeiiei e e e e et e e e e e e e e et e e e e e e e e e ettt e e e e eaeeeeasraannnes 18
LG 0t N o | PP 18
L I =2 Y = (U] o P 18
5.4.3  TESEPIOCEAUIE. ......oeiiiiiiiitt ettt ettt e e e e ettt e e e e e ettt e e e e e e e e aabbnnereeeens 18
I S I =11 A =1 | | S 18
55 Time of Occupancy (DWEIItIME) .....ccoiieiiiiie e 19
LG 00 I o 1 S 19
LN T I =2 Y = (U] o P 19
5.5.3 TSt PIOCEAUIE ... .o 19
LR S I =11 A = | | S 19
5.6 Conducted Spurious Emission & Authorized-band band-edge...........c..oooviiiiiiiiiiinn, 20
L0 00 I oo PSS 20
N T N =L ST L F | o F PP P PP PP UPPPPTRVOPPIN 20
5.6.3  TESE PIOCEAUIE ... ..o 20
5.6.4 TESERESUIL ... .. 20
5.7 CONAUCTEA EIMISSION ...ttt nsnnnnnnes 21
L 000 T o PSS 21



w Report No.: BL-S22191039-602

5.7.2
5.7.3
5.7.4
5.8
5.8.1
5.8.2
5.8.3
5.8.4
5.9
5.9.1
5.9.2
5.9.3
5.9.4
ANNEX A
Al
A.2
A3
A4
A5
A.6
A7
A.8
ANNEX B
ANNEX C

ANNEX D

QLIS AT =] (1 o PP 21
TESE PrOCEUUIE ...ttt e ettt e e e e e e e e e e e e e e e e s bbb r e e e e e e e aaaans 21
TESE RESUIL ... 21
Radiated SPUMiOUS EMISSION.......ccciiiiiiiiiiie e e e e e e e e e e e e et e e eaes 22
0 0 R 22
B IC= 1S ST 11 o S SPP 22
TESE PrOCEAUIE ...ttt e oottt e e et e e e e e e e e e e e e s e bbb e e e e e e e e aaaae 22
TESE RESUIL ... e 23
Band Edge (Restricted-band band-edge) ...........oouuiiiiiiiiiiicc e 24
0 0 S 24
LIS S Y= L1 o PP 24
TESE PIOCEUUIE ...ttt e 24
TEST RESUIL ... 24
TE ST RESU LT oottt e e et e e ettt e e e e et e e e e et e e aeene e eeeneans 25
PEAK OUIPUL POWET ... 25
Occupied BandWidth..........coooiiiiiiie e 27
ConducCted SPUIIOUS EMISSIONS ......uuuiuutiiriieiiuieieitteetteaeeeasessesssesssssssessssenessessesssssneesnnnsesenssnnnnes 29
Band Edge (Authorized-band band-edge)..............uueiiiiiiiiiicce e 32
CONAUCTEA EMISSIONS ... ittt e e e e et e e e e e e s e e e e e e e e e e e nnnnees 34
Radiated SPUrious EMISSION........cooii i 36
Band Edge (Restricted-band band-edge) ... 44
Power Spectral DenSIty (PSD) .......coooiiiiiieeeee e 46
TEST SETUP PHOTOS ..ottt ettt e ettt e et e e et e e eeeans 47
EUT EXTERNAL PHOTOS ..ottt e et e e et e e et e e e e ena s 47
EUT INTERNAL PHOTOS ..ottt ettt et e et e e et e e e e et e e e e eea s 47

4 | 47



: Ty

1 ADMINISTRATIVE DATA (GENERAL INFORMATION)

Report No.: BL-SZ2191039-602

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

+86 755 6685 0100

Address

Phone Number

1.2 Identification of the Responsible Testing Location

Test Location Shenzhen BALUN Technology Co., Ltd.
Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

The laboratory is a testing organization accredited by FCC as a

Address

Accreditation

Certificate accredited testing laboratory. The designation number is CN1196.
All measurement facilities used to collect the measurement data are
. located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Description

Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R.
China 518055

1.3 Laboratory Condition

Ambient Temperature

20°C to 25°C

Ambient Relative
Humidity

45% to 55%

Ambient Pressure

100 kPa to 102 kPa

1.4 Announce
1)
2

The test report reference to the report template version v2.2.

The test report is invalid if not marked with the signatures of the persons responsible for preparing and
approving the test report.

®3)
(4)

The test report is invalid if there is any evidence and/or falsification.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein.

()

This document may not be altered or revised in any way unless done so by BALUN and all revisions are duly
noted in the revisions section.

(6)

Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.

()

The laboratory is only responsible for the data released by the laboratory, except for the part provided by the
applicant.
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2 PRODUCT INFORMATION

2.1 Applicant Information

Applicant Guilin Feiyu Technology Incorporated Company
Plot D-14-1b, Information Industry Park, Guilin National High-tech
Address Zone, East side of Donghuan Road, Qixing District, Guilin, Guangxi,
China

2.2 Manufacturer Information

Manufacturer Guilin Feiyu Technology Incorporated Company
Plot D-14-1b, Information Industry Park, Guilin National High-tech
Address Zone, East side of Donghuan Road, Qixing District, Guilin, Guangxi,
China

2.3 Factory Information

Factory Guilin Feiyu Technology Incorporated Company
Plot D-14-1b, Information Industry Park, Guilin National High-tech
Address Zone, East side of Donghuan Road, Qixing District, Guilin, Guangxi,
China

2.4 General Description for Equipment under Test (EUT)

EUT Name Feiyu SCORP Pro 3-Axis Camera Handheld Stabilizer
Model Name Under Test | Feiyu F4
Series Model Name N/A

Description of Model

name differentiation N/A
Hardware Version V1.0
Software Version V1.0
Dimensions (Approx.) N/A
Weight (Approx.) N/A
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2.5 Technical Information

Network and Wireless Bluetooth BLE
connectivity 2.4G ISM Band (GFSK modulation)

The requirement for the following technical information of the EUT was tested in this report:

Modulation Technology Wide band modulations other than FHSS

Modulation Type GFSK

[ ] Mobile
Product Type X Portable

] Fix Location
Transfer Rate 1 Mbps

The frequency range used is 2410 MHz — 2470 MHz;

F R
requency Range The frequency block is 2400 MHz to 2483.5 MHz.

Number of channel 7

Low channel (2410 MHz), Middle channel(2440 MHz), High channel
Tested Channel (2470 MH2)
Antenna Type PCB Antenna

-1.77dBi (In test items related to antenna gain, the final results
reflect this figure. This value is provided by the applicant.)
Adaptive or non-adaptive | non-adaptive

The Max RF Output
power

Antenna Gain

-156.12 dBm

Channel List

Number Frequency (MHZz)
1 2410

2420

2430

2440

2450

2460

2470

N O~ WIN

7147
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2.6 Additional Instructions

EUT Software Settings:

X]  Special software is used.

The software provided by client to enable the EUT under
transmission condition continuously at specific channel frequencies
individually.

Mode

During testing. Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF output
power expected by the customer and is going to be fixed on the firmware of the final end product.

Power level setup in software
Test Software Version | SSCOM V5.13.1
Support Units Description Manufacturer Model
(Software installation
: Notebook Lenovo X220
media)
Mode Frequency (MHz) Soft Set
GESK 2440 Power parameter Settings
2470 is -10
Run Software:
1 sscom vs.13.1 SO/MESHEEREEE F5 78R T T,2618058@qq.com. QQEE: 52502440(S5kE) - ] X
BEREO s08RE Zx &E 798 I8 28 BEEE
e
16:32:61.602]% 00 EC 20 00 02 00 01 01 34 ¢6 O j,—h?ﬁ‘%jﬁ% IStM32fGD32 ISPW SIEHIART ISP]
16:32 51.508% C6 C4 A3 CA ED 0D 04 43 48 g 4E 4E 45 4C 20 49 53 2C 32 34 30 30 0D O I S EuRIPCEHTH#FE EID LS 0 Jlo08 A
16:34 1 26. 569 00 EE 20 00 O1 00 05 04 2C = = = —
163426, 872] A5 CZ CACE AA 70 35 20 44 48 0D OA I A rERE TR AR 125E5F 0_[1000
16:34:36. 7 ] 00 EC 20 00 02 00 01 02 57 F6 O I | DEFSEIIA s FE Tl 13EE 0 |1oao
16:34:35. 762 C& C4 A3 Ch ED OD DA 43 45 41 4F 4E 45 4C 20 43 53 2C 32 34 34 30 0D O& ¥t = 5 i hon
16:34:48. 109] 00 EC 20 00 02 00 02 01 67 93 O r WE,QZEE%M@\HE’J{D — 1‘%%& 0 |1o00
16:34:48. 112] F7 16 06 C4 A3 Ch BD OD OA 43 48 41 4E 4E 45 4C 20 48 53 20 32 34 30 30 I [B—FENEhnEER—F. BT 0 jio00
D DA [ [ esc RS S 2 16T 0 [Looo
16:36:04, 462] 00 EC 20 00 02 00 01 01 34 c6 O e —
16:35:25. 485] 00 EE 20 00 01 00 0D 0C AD O I~ |EERF{E B0 800058315 1TREE N T
16:35: 75, 459] A5 CZ CA CE AR 20 31 33 20 44 42 0D D4 I~ hhat (ol EiE S EaTEs 13T E 0 1000
16:36:28. 326] 00 EC 20 00 02 00 01 01 34 €6 O — 19532 0 W
16:35 48, 069] 00 EC 20 00 02 00 01 02 67 F& O TE 1000
16:365 49.0?’3% C& C4 A3 Cih ED OD DA 43 45 41 4E 4E 45 4C 20 49 53 2C 32 34 34 30 0D 0a I ZDEEEE%E 0 |1000
16:36:37. 109 00 EC 20 00 02 00 02 01 67 83 O v i
16:36:37. 114] F7 D6 C6 C4 A3 CA BD OD OA 43 48 41 4E 4E 45 40 20 49 53 20 32 34 30 30 f# |45 B 05 0D EC 2000 02 00 01 01 ST L L
D OA Iv |5 EA 05 00 EC 20 00 02 00 O1 02 22FEEE 0 1000
16:37:53. 766] 00 EC 20 00 02 00 01 01 34 C& O [ [#5 B 05 00 EC 20 00 02 00 01 02 23R 0 (1000
16:37:53. 770] 05 C4 &3 Ch BD 0D OA 43 45 41 4F 4F 45 4C 20 45 53 2C 32 34 30 30 00 04 - = o o
16:41:33,309] 00 EE 20 00 01 00 0D oc A0 O 245&5&
16:41:33. 3141 A5 CZ CACE Ah 20 31 33 20 44 42 0D 04 [¥ |45 EA 0F 00 EC 20 00 02 00 02 01 ETEE 0 [Looo
16:45:40. 110] 00 EC 20 00 02 00 01 02 67 F& O n e o liooo—
16:45:40.114] C& C4 A3 Cih ED OD DA 43 45 41 4E 4E 45 4C 20 49 53 2C 32 34 34 30 0D 0a £ Ikt
1645143, 236] 00 EE 20 00 01 00 0D OC AD O r o [tooo
16:45 43, 241] A8 C2 CA CE A 20 31 33 20 44 42 0D Ok ¥ [ 05 00 EE 20 00 0L 00 0D OC AD [0 o oo
16:63:49, 395 ] 00 EC 20 00 02 00 01 03 76 E6 O ——
16:53:49. 4021 06 C4 A3 Ch ED 0D OA 43 48 41 4E 4E 45 4C 20 48 53 2C 32 34 38 30 0D OA B 0 |1800
16:63 60 536] 00 EE 0 00 01 00 0D oc A0 O I 0 (1000
16:63:60.842] MG CZ CA CE AR 20 31 33 20 44 42 0D OA — 0 W
r 0 (1000
I~ 0 1000
r 0 (1000
r 0 (1000
I~ 0 1000
I~ 0 1000
r 0 (1000
I o |ioo0 ¥

FeE0 | TEe

ey | Eu | FEERE|T WA T Enoish {zrres | —|

3RS [COME Silicen Labs CP210z 1> || MEXET: 27rdid || SHEUBEITH W HERSE [ SRS 1000 neiR 4

s5E0EE| F EEgnsaeT menE 20w @l =9 EZEE - hNore |

@ x@ms0o | ¢
I RTs I DTR Fg%: [921600

07 B e R Sscamiiit &
EEE G RFEEEE R

jAEEADSDDEEZDDDDIDDDDDEAD

=

CHERFsSCOME. 13,11 J2. WRT-Thread iE ARFHRREHRE R SOH—{O0iF i R R O266 T HRT-Thr ead KT FEREN1FiE] 540
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3 SUMMARY OF TEST RESULTS

3.1 Test Standards

No. Identity Document Title
47 CFR Part 15, Subpart ) _ I .
1 C Miscellaneous Wireless Communications Services
KDB 558074 D01 Guidance for compliance measurements on digital transmission system,

2 15.247 Meas Guidance | frequency hopping spread spectrum system, and hybrid system devices

v05r02 operating under section 15.247 of the FCC rules

3 ANSI C63.10-2013 American National Standard for Testing Unlicensed Wireless Devices

3.2 Verdict
No. | Description FCC Part No. Test Result Verdict

1 Antenna Requirement 15.203 - Pass Note

2 Number of Hopping Frequency 15.247(a) ANNEX A1 Pass

3 Peak Output Power 15.247(b) ANNEXA.2 Pass

4 Occupied Bandwidth 15.247(a) ANNEXA.3 Pass

5 Carrier Frequency Separation 15.247(a) ANNEX A.4 Pass

6 Time of Occupancy (Dwell time) 15.247(a) ANNEXA.5 Pass

Conducted Spurious Emission& Pass

7 ] 15.247(d) ANNEX A.6

Authorized-band band-edge
8 Conducted Emission 15.207 ANNEXA.7 Pass
. . o 15.209
9 Radiated Spurious Emission ANNEX A.8 Pass
15.247(d)
10 Band Edge (Restricted-band band- 15.209 ANNEX A9 Pass
edge) 15.247(d)

11 | Receiver Spurious Emissions - - N/A Note 2
Note ': The EUT has a permanently and irreplaceable attached antenna, which complies with the
requirement FCC 15.203.

Note 2: Only radio communication receivers operating in stand-alone mode within the band 30-960 MHz,
as well as scanner receivers, are subject to Industry Canada requirements, so this test is not applicable.

9/ 47
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

Report No.: BL-SZ2191039-602

During the measurement, the normal environmental conditions were within the listed ranges:

Relative Humidity

45% to 55%

Atmospheric Pressure

100 kPa to 102 kPa

Temperature NT (Normal Temperature) 20°C to +25°C
Working Voltage of the EUT NV (Normal Voltage) 148V
4.2 Test Equipment List
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Spectrum Analyzer ROHDE&SCHWARZ FSV-40 101544 2021.04.01 2022.03.31
Bluetooth Signali
ue °°Unit'gna "™ | ROHDE&SCHWARZ | CMWS500 142028 2021.06.01 | 2022.05.31
EMI Receiver KEYSIGHT N9038A MY53220118 | 2021.06.01 2022.05.31
EMI Receiver ROHDE&SCHWARZ ESRP 101036 2021.06.01 2022.05.31
LISN SCHWARZBECK NSLK 8127 8127-687 2021.06.01 2022.05.31
Test Antenna-
SCHWARZBECK FMZB 1519 1519-037 2021.04.16 | 2024.04.15
Loop(9 kHz-30 MHz)
Test Antenna-
i SCHWARZBECK VULB 9163 9163-624 2021.08.20 | 2024.08.19
Bi-Log(30 MHz-3 GHz)
Test Antenna- BBHA
SCHWARZBECK 9120D-1917 | 2019.07.02 | 2022.07.01
Horn(1-18 GHz) 9120D
Test Antenna- A-INFO LB- J211060273 | 2021.07.02 | 2023.07.01
Horn (18-40 GHz) 180400KF o o
Anechoic Chamber RAINFORD Im*6m*6m N/A 2017.02.21 2022.02.20
) EMC Electronic Co., | 20.10*11.60
Anechoic Chamber N/A 2019.08.08 2022.08.07
Ltd *7.35m
Shielded Enclosure ChangNing CN-130701 130703 -- --

10 / 47
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4.3 Description of Test Setup
4.3.1 For Antenna Port Test

Conducted value (dBm) = Measurement value (dBm) + cable loss (dB)

For example: the measurement value is 10 dBm and the cable 0.5dBm used, then the final result of EUT:
Conducted value (dBm) =10 dBm + 0.5dB = 10.5 dBm

Spectrum

e = ot
Analyzer - 8- e :
i
¢ .
Power - e — ‘
SPITter  attenuator
EUT =
(Diagram 1)
4.3.2 For AC Power Supply Port Test
<-f:- 40cm>> e =80m=> . Y Communication
: : ; Antenna
(RF Module)
EUT - .:
£ ;
e A i
/\ i Pulse Limiter
< 80cm > | LISN
\j/ — o] Recerver.
I —7
— Service
Supplier
(Diagram 2)
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4.3.3 For Radiated Test (Below 30 MHz)

1

EMI Receiver

L ziereess

(Diagram 3)

4.3.4 For Radiated Test (30 MHz-1 GHz)

r( -------------------------- bi Esmcnn a

10m l
am

Spoectrum Analyzer Broamphifict

(Diagram 4)
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4.3.5  For Radiated Test (Above 1 GHz)

Spectrum Analyzer

Preamplifier

(Diagram 5)
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4.4 Measurement Results Explanation Example

441 For conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator between EUT
conducted output port and spectrum analyzer. With the offset compensation, the spectrum analyzer reading level
is exactly the EUT RF output level.

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

Offset = RF cable loss + attenuator factor.

4.4.2 For radiated band edges and spurious emission test:

Per part 15.35(c), the EUT Bluetooth average emission level could be determined by the peak emission
level applying duty cycle correction factor, to represent averaging over the whole pulse train.

The average level is derived from the peak level corrected with “Duty cycle correction factor”.

Average Emission Level (dBuV/m) = Peak Emission Level (dBuV/m) + Duty cycle correction factor (dB)
Duty cycle correction factor (dB) = 20 * log (Duty cycle).

Duty cycle = on time / 100 milliseconds

On time = dwell time * hopping number in 100 ms

For example: bluetooth with dwell time 2.9 ms and 3 hops in 100 ms, then

Duty cycle correction factor (dB) = 20 * log ((2.9 * 3) / 100) = -21.21 dB

Following shows an average computation example with duty cycle correction factor = -21.21 dB, and the peak
emission level is 45.61 dBuV/m.

Example:

Average Emission Level (dBuV/m) = Peak Emission Level (dBuV/m) + duty cycle correction factor (dB)
=45.61 + (-21.21) = 24.4 (dBuV/m)

14 | 47
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5 TESTITEMS

5.1 Antenna Requirements
5.1.1 Relevant Standards

FCC §15.203 & 15.247(b)

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 shall be considered sufficient to comply with the provisions of this section.
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. This requirement does not apply to carrier current
devices or to devices operated under the provisions of § 15.211, § 15.213, § 15.217, § 15.219, or § 15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§ 15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

If directional gain of transmitting antennas is greater than 6 dBi, the power shall be reduced by the same level in
dB comparing to gain minus 6 dBi. For the fixed point-to-point operation, the power shall be reduced by one dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi. The use of a permanently attached antenna or
of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the FCC rule.

5.1.2 Antenna Anti-Replacement Construction

The Antenna Anti-Replacement as following method:

Protected Method Description

The antenna is embedded in the | The antenna is welded on the mainboard, can’'t be replaced by the
product. consumer

Reference Documents ltem
Photo Please refer to the EUT Photo documents.

5.1.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum peak output
power limit.

15 | 47
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5.2 Peak Output Power
5.2.1 Test Limit

FCC § 15.247(b)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping
hopping channels. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

5.2.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.2.3 Test Procedure

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels are selected to
perform testing to verify the conducted RF output peak power of the Module.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize.

5.2.4 Test Result

Please refer to ANNEX A.2.
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5.3 Occupied Bandwidth
5.3.1 Limit

FCC §15.247(a)

Measurement of the 20dB bandwidth of the modulated signal.

5.3.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.3.3 Test Procedure

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW 2= 1% of the 20 dB bandwidth

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

The EUT should be transmitting at its maximum data rate, Allow the trace to stabilize.
5.3.4 Test Result

Please refer to ANNEX A.3.
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5.4 Carrier Frequency Separation

5.4.1 Limit
FCC §15.247(a)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or
the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, Frequency hopping systems shall
have hopping channel carrier frequencies separated by a minimum of 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW.

5.4.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.4.3 Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth (VBW) = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

5.4.4 Test Result
Please refer to ANNEX A.4.
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5.5 Time of Occupancy (Dwell time)

5.5.1 Limit
FCC §15.247(a)

Frequency hopping systems in the 2400 MHz - 2483.5 MHz band shall use at least 15 non-overlapping channels.
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.

5.5.2 Test Setup
See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.5.3 Test Procedure

The lowest, middle and highest channels are selected to perform testing to record the dwell time of each occupation
measured in this channel, which is called Pulse Time here.

554 Test Result

Please refer to ANNEX A.5
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5.6 Conducted Spurious Emission & Authorized-band band-edge

5.6.1 Limit
FCC §15.247(d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
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.

5.6.2 Test Setup

See section 4.4.1 for test setup description for the antenna port. The photo of test setup please refer to ANNEX B.
5.6.3 Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g., harmonics)
from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several plots are required
to cover this entire span.

RBW = 100 kHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

5.6.4 Test Result
Please refer to ANNEX A.6.
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5.7 Conducted Emission

5.7.1 Limit
FCC §15.207

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency within the band 150 kHz to 30 MHz shall
not exceed the limits in the following table, as measured using a 50uH/50Q line impedance stabilization network
(LISN).

Frequency range Conducted Limit (dBuV)
(MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50

5.7.2 Test Setup

See section 4.4.2 for test setup description for the AC power supply port. The photo of test setup please refer to
ANNEX B.

5.7.3 Test Procedure

The maximum conducted interference is searched using Peak (PK), if the emission levels more than the AV and
QP limits, and that have narrow margins from the AV and QP limits will be re-measured with AV and QP detectors.
Tests for both L phase and N phase lines of the power mains connected to the EUT are performed. Refer to
recorded points and plots below.

5.7.4 Test Result
Please refer to ANNEX A.7.
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5.8 Radiated Spurious Emission
5.8.1 Limit

FCC §15.209&15.247(d)

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHZz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

Note:
1. Field Strength (dBuV/m) = 20*log[Field Strength (uV/m)].
2. In the emission tables above, the tighter limit applies at the band edges.

3. ForAbove 1000 MHz, the emission limit in this paragraph is based on measurement instrumentation employing
an average detector, measurement using instrumentation with a peak detector function, corresponding to 20dB
above the maximum permitted average limit.

4. For above 1000 MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m (PK).
5.8.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.8.3 Test Procedure

The measurement frequency range is from 9 kHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f 21 GHz, 100 kHz for f <1 GHz
VBW = RBW
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Sweep = auto

Detector function = peak

Trace = max hold

For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3 dB lower
than the applicable limit, the peak emission level will be reported, Otherwise, the emission measurement will be
repeated using the quasi-peak detector and reported.

5.8.4 Test Result
Please refer to ANNEX A.8.
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5.9 Band Edge (Restricted-band band-edge)
5.9.1 Limit

FCC §15.209&15.247(d)

Radiated emission outside the frequency band attenuation below the general limits specified in FCC section
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in FCC
section 15.205(a), must also comply with the radiated emission limits specified in FCC section 15.209(a).

5.9.2 Test Setup

See section 4.4.3 to 4.4.5 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.9.3 Test Procedure

The measurement frequency range is from 9 kHz to the 10th harmonic of the fundamental frequency. The Turn
Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only the worst RB
size/offset presented.

The power of the EUT transmitting frequency should be ignored.

All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis test condition was
recorded in this test report.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f 2 1 GHz, 100 kHz for f <1 GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

For measurement below 1GHz, If the emission level of the EUT measured by the peak detector is 3 dB lower than
the applicable limit, the peak emission level will be reported, Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

5.9.4 Test Result
Please refer to ANNEX A.9.
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ANNEX A TEST RESULT
A.l Peak Output Power

Peak Power Test Data

Report No.: BL-SZ2191039-602

Measured Output Peak Power

Limit

Channel Verdict
dBm mW dBm mW
Low -17.83 0.02 Pass
Middle -15.12 0.03 30 1000 Pass
High -19.64 0.01 Pass

Test plots

Keysight Spectrum Anshaer - Smept SA
7

T
Marker 1 2.410130000000 GHz y
TG Y Trig: Free Run

an ¢
(FGainLow *__ #Atten: 30 dB

Avg Type: Log-Pwr
AvglHold:>11

Ref 15.00 dBm

iICenter 2.410000 GHz
#Res BW 1.0 MHz

Span 3.000 MHz

#VBW 3.0 MHz Sweep 1.000 ms (601 pts)

—
Keysight Spectrum Anabzer - Swept SA
&

oo L Y
Marker 1 2.440050000000 GHz Avg Type: Log-Pwr
e AvgiHold:>11

a5t Lo Trig: FreeRun
IFGainLow

#Atten: 30 dB
440 050 GHz
=15.119 dBm

ICenter 2.440000 GHz Span 3.000 MHz,
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (601 pts)

= STATUS

Keysight Spectrum Anshaer - Smept SA
7

T
Marker 1 2.470095000000 GHz y
TR Y Trig: Free Run

an ¢
(FGainLow *__ #Atten: 30 dB

Avg Type: Log-Pwr
AvglHold:>11

Ref 15.00 dBm

iICenter 2.470000 GHz
#Res BW 1.0 MHz

Span 3.000 MHz
Sweep 1.000 ms (601 pts)

= sTATUS

#VBW 3.0 MHz

Peak Search
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Duty Cycle Test Data

On Time On+Off Time Duty Cycle
(ms) (ms) (%)
GFSK 0.588 2.007 29.30%

Band

Test plots

eyaaht Spectim AMTEr - Smept 4

L Ao o

Center Freq 2.440000000 GHz Avg Type: Log-Pwr Frequency
PO

Tout o Trig: Free Run AvglHold: 11 G
(FGainLow __Atten: 18 dB
A Auto Tune,
Ref Offset 7.7 dB R
Ref 15.00 dBm -
Center Freq
2.440000000 GHz,
Start Freq|
2.440000000 GHz
™ Stop Freq|
2.440000000 GHz
CF
0 i
M

Step

1000000 MHz|
|Aute tan
req Offset

0Hz,
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A.2 Occupied Bandwidth

Test Data

Report No.: BL-SZ2191039-602

Test Mode

GFSK

Channel

6 dB Bandwidth
(kHz)

99% Bandwidth
(kHz)

6 dB Bandwidth
Limits (kHz)

Low Channel

820.000

1058.900

2500

Middle Channel

795.000

1062.400

2500

840.000

1050.000

=500

High Channel

Test plots
6 dB Bandwidth

—
Keyight Specirum Az - Swept 4

oo . TR &

) vg Type: Log-Pwr Center Freq 2.440000000 GHz Avg Type: Log-Pwr
Trig: Free Run AvglHold: 1000/1000 PR o Trig: Free Run AvglHold: 100011000
Atten: 1 IFGain:Low Atten: 18 dB

i

Ref Offset 7.62 dB AN RefOffset 7.7 dB
Ref 15.00 dBm Ref 15.00 dBm

Center 2.410000 GHz
#Res BW 100 kHz

Span 3.000 MHz|
Sweep 1.000 ms (601 pts)

Span 3.000 MHz|

#VBW 300 kHz Sweep 1.000 ms (601 pts)|

#VBW 300 kHz

T &
Center Freq Frequency

vp Type: Log-Pwr
Trig: Free Run Avg|Hold: 1000/1000
Atten: 1

Ref Offset 764 dB.
Ref 15.00 dBm

Span 3.000 MHz|

#VBW 300 kHz Sweep 1.000 ms (601 pts)

X Y T
| 2470100GHz| -20387dBm | |
840 kHz[[8] 0.
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99% Bandwidth

Keysight Spectrum Anshyzet - Occupsed B
AL

Cen

I Gain:Low

Ref Offset 7,62 dB
Ref -15.00 dBm

ter Freq 2.410000000 GHz

Y. N
Center Freq: 2.410000000 GHz
= Trig: Free Run

04200156 P Mo 03, 2021
H;

Avg|Hold: 50/50
#Aten: 6 dB

Weyaign:Spectm Ansiyeer - Oecupied BA
i
Radio Std: None Frequency

o 7
Center Freq 2.440000000 GHz
Radio Device: BTS

Occupied Bandwidth

1.0589

Transmit Freq Error 103.

x dB Bandwidth

1.184 MHz

W Gain:Low
Ref Offset 7.7 dB

Ref -15.00 dBm
CenterFreq

2.410000000 GHz

Span 3 MHz
VBW 300 kHz

Sweep 3.133 ms|

Center 2.44 GHz
-11.9 dBm

Res BW 30 kHz
Total Power

MHz

12 kHz

Occupied Bandwidth

1.0624 MHz

104.32 kHz

% of OBW Power

99.00 %
x dB

Transmit Freq Error
-26.00 dB

x dB Bandwidth 1.187 MHz

STaTus

e Trig: Free Run

Center Freq: 2.440000000

#Atten: 6 dB

VBW 300 kHz

Total Power

% of OBW Power
x dB

A 04:03:40 P oy 05, 2021
GHz
AvglHold: 50150

Radio Std: Nont

Radio Device: BTS

Span 3 MHz
Sweep 3.133 ms|

-9.60 dBm

99.00 %
-26.00 dB

StATus

Frequency

Keysight Spectrum Anshyzet - Occupsed B
AL

Center Freq 2.470000000 GHz

I Gain:Low

Ref Offset 7,64 dB
Ref -15.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

1.0500 MHz
83.786 kHz
1477 MHz

Transmit Freq Error

x dB Bandwidth

= Trig: Fr

Y. £ EEITE
Center Freq: 2470000000 GHz Radio Std: None Frequency
un ‘AvglHold: 50750

#Atren:

Radio Device: BTS

Span 3 MHz
VBW 300 kHz Sweep 3.133 ms|
Total Power -13.9 dBm
% of OBW Power

99.00 %
x dB

-26.00 dB

STatus
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A.3 Conducted Spurious Emissions

Test Data

GFSK

Measured Max. Out of Limit (dBm)
Channel Band Emission (dBm) Carrier Level Calculated verdict
20 dBc Limit

Low -54.01 -18.21 -38.21 Pass
Middle -46.67 -15.40 -35.40 Pass

High -48.33 -20.22 -40.22 Pass

Test Plots

Avg Type: Log-Fwr Peak Search

Trig: Free Run Avg[Hold:>111
#Aten: 30 dB

Ref 15.00 dBm

Center 2.410000 GHz Span 3.000 MHz
Sweep 1.000 ms (601 pts)|

F

Keysight Spectrum Anshyzer - Swept S4 Keysighe Spectnum Anadyzet - Swept SA
3 7

oL . ENET] o 2 o . v
Marker 1 2.671455000000 G Avg Type: Log-Pwr Marker 2 18.013750000000 GHz Avg Type: Log-Pwr
FNO:

Trig: Free Run Avg[Hold:>1/1 Test Ly Trig: Free Run AvgiHold:>11
#Aen: 30 6B [FGsinlow __Atten: 148

Mkr1

Ref 15.00 dBm Ref 3.00 dBm

Stop 3.000 GHz
Sweep 283.9 ms (1001 pts)
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Keysight Spectrum Anshaer - Smept SA
AL
Marker 1 2.440090000000 GHz

Ref 15.00 dBm

Trig: Free Run

Center 2.440000 GHz
#Res BW 100 kHz #VBW 300 kHz

A 40415 Phbo
Avg Type: Log-Pwr
AvglHold:>11

Mkr1 2.440 090 GHZ
-15.399 dBm

Span 3.000 MHz|

Sweep 1.000 ms (601

)

Peak Search

Spectium Anahass - Smep

7L
Marker 1 2.597500000000 GHz y
et Trig: Free Run
(FGainLow *__ #Atten: 30 di

Ref 15.00 dBm

#VBW 300 kHz

A 404144 Phbo
Avg Type: Log-Pwr
AvglHold:>11

Stop 3.000 GHz

Sweep 283.9 ms (1001

pts)

—
Keysight Spectrum Anabaer - Swept SA
R

s # .
Marker 2 4.880750000000 GHz
N:

QT oS e Peak Search
AvgiHold:>11

Ref 10.00 dBm

Start 2.00 GHz
#Res BW 100 kHz

TNG fast Lyo TriD: Free Run
(FGainLow Atten: 20 dB

Mkr2 4.880 75 G m

Next Pk Right

Stop 25.00 GHz
#VBW 300 kHz

TION VALLE

Spectium Anahaer - Smept
AL
Marker 1 2.470095000000 GHz )
Trig: Free Run
#Atten: 30 dB

Ref 15.00 dBm

Center 2.470000 GHz

#VBW 300 kHz

Avg Type: Log-Pwr
AvglHold:>11

Mkr1 2.470

Span 3.000 MHz|

Sweep 1.000 ms (601

)

Peak Search
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—
Keysight Spectrum Anabyzer - Smept SA Keysight Spectrum Anabaer - Swept SA
~ - —

. gz Asaan oo . 7 i A ;

Marker 1 2.707695000000 GHz ) Avg Type: Log-Pwr Marker 1 21.130250000000 GHz Avg Type: Log-Pwr Peak Search
NG fast Lp Trig: Free Run Avg|Hold:>11 T o RIS Trig: Free Run AvgiHold: =111
IFGsinlow __ #Atten: 30 dB v Atton: 18 4B

Ref 15.00 dBm d L Ref 8.00 dBm

Next Pk Right|

Next Pk Left,

Stop 3.000 GHz 2. Stop 25.00 GHz
#VBW 300 kHz Sweep 283.9 ms (1001 pts)| E FVBW 300 kHz

TION VALLE

T X il
22130 GHz|
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Report No.: BL-SZ2191039-602

A.4 Band Edge (Authorized-band band-edge)

Note: The lowest and highest channels are tested to verify the band edge emissions. Please refer to the following
the plots for emissions values.

Measured Max. Band

Limit (dBm)

Channel Calculated Verdict
Edge Emission (dBm ier Level
g ission ( ) | Carrier Leve 20 dBe Limit
Low Channel -52.32 -18.21 -38.21 Pass
High Channel -58.21 -20.22 -40.22 Pass

Test Plots

Keysight Spectrum Anayzer - Smept S

o w L
Marker 1 2.410095000000 GH:;

Ref 15.00 dBm

Y Trig: Free Run

A oron1s 21
vo Type: Log-Pwr Peak Search
AvglHold:>11 =

Mkr1 2.41C

Keysight Spectrum Anayzer - Smept S

o L
Center Freq 2.400000000 GH.
PNO:

1FGai

Ref 15.00 dBm

Y Trig: Free Run

Avg Type: Log-Pwr Frequency
AvglHold:>11

Span 10.00 MHz|

Sweep 1.000 ms (601 pts)|

mMss iPoints changed; all iraces cleared

—
Keysight Spectrum Anabzer - Swept SA
o

s #.
Band Span 1.000000000 MHz
PHO: Witk

ide ——
IFGainLow #Atten: 30 dB

Ref 15.00 dBm

&
#Avg Type: RMIS
Trig: Free Run AvglHold: 100100

Band Adjust

021
Band/interval

Span

W | 1000000000 MHz

‘Span 2.000 MHz|

Sweep 1.000 ms (601 pts)|
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ey e bt Soept A
bt o
Marker 1 2,470085000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Wide Trig: Free Run. Avg|Hold:>11
IFGain-Low #Aren: 30 dB

Ref 15.00 dBm
Next Pk Right

Span 3,000 MHz,
Sweep 1.000 ms (601 pts]

#VBW 300 kHz

Mkr—RefLvl

—
Keyight Specirum Az - Swept 4
oo L A
Band Span 1.000000000 MHz #Avg Type: RMS. Band Adjust
RO o Trig: Free Run AvglHold: 100100
#Atten: 30 dB

e e
i
8 Frequency

‘Center Freq 2.483500000 GHz
PNO: Wide © Trig: Free Run
[FGain-Low ©__ #Amen: 30 dB.

Y. 3]
Avg Type: Log-Pwr

Avg[Hold:>111
1FGainLow

Ref 15.00 dBm Band Po

Ref 15.00 dBm

Span 2.000 MHz|
Sweep 1.000 ms (601 pts]

Span 10.00 MHz|
#VBW 300 kHz*

Sweep 1.000 ms (601 pts)

Center 2.483500 GHz

#VBW 300 kHz

sTATUE

Zlomuamawns

=

uss i Points changed: all traces cleared
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A.5 Conducted Emissions

Note ': The EUT is working in the Normal link mode. All modes have been tested and normal link mode is worst.
Note 2: Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal
120 VAC, 60 Hz and 240 VAC, 50 Hz) for which the device is capable of operation. So, The configuration 120 VAC,
60 Hz and 240 VAC, 50 Hz were tested respectively, but only the worst configuration (120 VAC, 60 Hz ) shown
here.

Note 3: Results (dBuV) = Original reading level of Spectrum Analyzer (dBuV) + Factor (dB)

Test Data and Plots

CE Test case FCC_CE_FCC PART 15B_Class B
B0

70

M1

50- M

8

w
<

Level (dBuV)

20-

0.0+ T T 1
0.15 1 15 30

Frequency (MHz)

No. Frequency | Results Factor | Limit Over Limit | Detector | Line Verdict
(MHz) (dBuV) (dB) (dBuV) (dB)
1 0.560 50.72 10.89 56.00 -5.28 Peak L Pass
1** 0.560 35.30 10.89 46.00 -10.70 AV L Pass
2 2.102 47.03 10.74 56.00 -8.97 Peak L Pass
2% 2.102 30.98 10.74 46.00 -15.02 AV L Pass
3 2.948 49.40 10.70 56.00 -6.60 Peak L Pass
3 2.948 33.91 10.70 46.00 -12.09 AV L Pass
4 7.316 46.79 10.67 60.00 -13.21 Peak L Pass
4** 7.316 32.54 10.67 50.00 -17.46 AV L Pass
5 10.628 47.00 10.66 60.00 -13.00 Peak L Pass
5** 10.628 31.12 10.66 50.00 -18.88 AV L Pass
6 14.300 46.58 10.65 60.00 -13.42 Peak L Pass
6** 14.300 38.55 10.65 50.00 -11.45 AV L Pass
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CE Test case FCC_CE_FCC PART 15B_Class B
80~

70

M2

M6

50+ M1

M3 M4

s

Level (dBuV)
w
<

20-

0.0+ T T 1
0.15 1 15 30

Frequency (MHz)

No. Frequency | Results Factor Limit Over Limit Detector | Line Verdict
(MHz) (dBuV) (dB) (dBuV) (dB)
1 0.208 45.26 10.95 63.28 -18.02 Peak N Pass
1+ 0.208 29.20 10.95 53.28 -24.08 AV N Pass
2 0.296 44.71 10.88 60.35 -15.64 Peak N Pass
2% 0.296 30.99 10.88 50.35 -19.36 AV N Pass
3 1.616 42.55 10.73 56.00 -13.45 Peak N Pass
3% 1.616 28.69 10.73 46.00 -17.31 AV N Pass
4 2.856 43.50 10.71 56.00 -12.50 Peak N Pass
4 2.856 29.45 10.71 46.00 -16.55 AV N Pass
5 10.796 42.99 10.66 60.00 -17.01 Peak N Pass
5** 10.796 29.70 10.66 50.00 -20.30 AV N Pass
6 12.224 44.41 10.68 60.00 -15.59 Peak N Pass
6** 12.224 35.94 10.68 50.00 -14.06 AV N Pass
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A.6 Radiated Spurious Emission

Note ': The symbol of “--” in the table which means not application.

Report No.: BL-SZ2191039-602

Note 2: For the test data above 1 GHz, according the ANSI C63.4-2014, where limits are specified for both
average and peak (or quasi-peak) detector functions, if the peak (or quasi-peak) measured value complies with

the average limit, it is unnecessary to perform an average measurement.

Note 3: The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB
lower than the limit line per 15.31(0) was not reported.

Note 4: The EUT is working in the Normal link mode below 1 GHz. All modes have been tested and GFSK-Middle
channel mode is the worst.

Note °: Results (dBuV/m) = Original reading level of Spectrum Analyzer (dBuV/m) + Factor (dB)

Test Data and Plots

10m RE Test Case_FCC Certification_FCC 158 ClassB 30MHz-1GHz

70

60-|

50-|

40-|

w
-1

level (dBuV/m)

20-|

10-]

0.0-

M1

M3

M4

Mo

M5

30

Frequency (MHz)

1000

No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 127.946 16.60 -27.33 | 30.0 -13.40 Peak 360.00 200 Horizontal Pass
2 287.471 27.74 -25.95 | 37.0 -9.26 Peak 13.00 200 Horizontal Pass
3 298.865 28.19 -25.63 | 37.0 -8.81 Peak 199.00 200 Horizontal Pass
4 359.233 27.41 -24.04 | 37.0 -9.59 Peak 199.00 200 Horizontal Pass
5 467.118 29.42 -20.93 | 37.0 -7.58 Peak 48.00 200 Horizontal Pass
6 491.120 30.97 -20.57 | 37.0 -6.03 Peak 33.00 200 Horizontal Pass
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10m RE Test Case_FCC Certification_FCC 15B ClassB 30MHz-1GHz.

60-]

50-|

40-|

g

Z e M5 M6

5 307 M1

E 2 M3
0.0-4 T

Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 42.607 23.84 -26.42 | 30.0 -6.16 Peak 50.00 100 Vertical Pass
2 147.098 20.31 -31.49 | 335 -13.19 Peak 100.00 100 Vertical Pass
3 239.953 21.62 -26.62 | 36.0 -14.38 Peak 196.00 100 Vertical Pass
4 299.835 25.96 -25.15 | 36.0 -10.04 Peak 30.00 100 Vertical Pass
5 623.007 26.49 -17.37 | 36.0 -9.51 Peak 94.00 200 Vertical Pass
6 778.410 26.79 -14.69 | 36.0 -9.21 Peak 43.00 200 Vertical Pass
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Note 1: The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental signal.

Note 2: The spurious from 18 GHz-25GHz is noise only, do not show on the report.

RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E+2

10E+2

80 M3

704

M6

M1 M2 | Ms

! 1 ‘ M4

level (dBuV/m)

|

“Hibouipnt

30 M

"l 10600 15000

Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1080.000 52.32 -14.91 74.0 -21.68 Peak 310.00 150 Horizontal Pass
1% 1080.000 50.78 -14.91 | 54.0 -3.22 AV 310.00 150 Horizontal Pass
2 1440.000 51.84 -14.77 | 74.0 -22.16 Peak 348.00 150 Horizontal Pass
2% 1440.000 50.97 -14.77 | 54.0 -3.03 AV 348.00 150 Horizontal Pass
3 2410.100 75.39 -10.42 | 74.0 1.39 Peak 153.00 150 Horizontal N/A
3+ 2410.100 75.17 -10.42 | 54.0 21.17 AV 153.00 150 Horizontal N/A
4 4820.000 49.04 -1.31 74.0 -24.96 Peak 238.00 150 Horizontal Pass
4 4820.000 41.67 -1.31 54.0 -12.33 AV 238.00 150 Horizontal Pass
5 12140.500 | 50.53 19.85 74.0 -23.47 Peak 3.00 150 Horizontal Pass
5** 12140.500 | 38.01 19.85 54.0 -15.99 AV 3.00 150 Horizontal Pass
6 17315.926 | 54.59 24.38 74.0 -19.41 Peak 31.00 150 Horizontal Pass
6** 17315.926 | 44.59 24.38 54.0 -9.41 AV 31.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz

1.1E+2

1.0E+2+

204
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70 }
g 504 M6
?» M1 M3 M M5
LI |

\
it
"l 10600 15000
Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1440.100 50.13 -14.77 | 74.0 -23.87 Peak 293.00 150 Vertical Pass
1** 1440.100 49.00 -14.77 | 54.0 -5.00 AV 293.00 150 Vertical Pass
2 2410.300 73.28 -10.41 | 74.0 -0.72 Peak 172.00 150 Vertical N/A
2% 2410.300 72.23 -10.41 | 54.0 18.23 AV 172.00 150 Vertical N/A
3 4820.400 50.27 -1.35 74.0 -23.73 Peak 99.00 150 Vertical Pass
3+ 4820.400 49.64 -1.35 54.0 -4.36 AV 99.00 150 Vertical Pass
4 6464.000 52.30 3.46 74.0 -21.70 Peak 250.00 150 Vertical Pass
4 6464.000 42.25 3.46 54.0 -11.75 AV 250.00 150 Vertical Pass
5 11054.325 | 48.91 18.79 74.0 -25.09 Peak 1.00 150 Vertical Pass
5** 11054.325 | 36.54 18.79 54.0 -17.46 AV 1.00 150 Vertical Pass
6 17121.676 | 55.35 23.15 74.0 -18.65 Peak 220.00 150 Vertical Pass
6** 17121.676 | 45.23 23.15 54.0 -8.77 AV 220.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E+2

10E+2

level (dBuV/m)

LUl

Report No.: BL-SZ2191039-602

80

M3

704

M5

M6

1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1080.100 51.95 -14.91 74.0 -22.05 Peak 320.00 150 Horizontal Pass
1% 1080.100 50.45 -14.91 | 54.0 -3.55 AV 320.00 150 Horizontal Pass

2 1440.000 52.44 -14.77 | 74.0 -21.56 Peak 339.00 150 Horizontal Pass
2% 1440.000 50.93 -14.77 | 54.0 -3.07 AV 339.00 150 Horizontal Pass

3 2439.900 76.29 -10.52 | 74.0 2.29 Peak 174.00 150 Horizontal N/A
3+ 2439.900 73.32 -10.52 | 54.0 19.32 AV 174.00 150 Horizontal N/A

4 4880.600 54.57 -1.22 74.0 -19.43 Peak 158.00 150 Horizontal Pass
4 4880.600 50.97 -1.22 54.0 -3.03 AV 158.00 150 Horizontal Pass

5 11631.625 | 49.62 20.31 74.0 -24.38 Peak 193.00 150 Horizontal Pass
5** 11631.625 | 37.49 20.31 54.0 -16.51 AV 193.00 150 Horizontal Pass

6 17241.375 | 55.45 24.21 74.0 -18.55 Peak 88.00 150 Horizontal Pass
6** 17241.375 | 43.15 24.21 54.0 -10.85 AV 88.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz

1.1E+2

10E+2

level (dBuV/m)

80

704

40

LUl

Report No.: BL-SZ2191039-602

M2

M3

M4

M3

M&

1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1440.200 48.53 -14.76 | 74.0 -25.47 Peak 291.00 150 Vertical Pass
1** 1440.200 48.24 -14.76 | 54.0 -5.76 AV 291.00 150 Vertical Pass

2 2439.900 75.23 -10.52 | 74.0 1.23 Peak 158.00 150 Vertical N/A
2% 2439.900 73.06 -10.52 | 54.0 19.06 AV 158.00 150 Vertical N/A

3 4880.600 52.17 -1.22 74.0 -21.83 Peak 217.00 150 Vertical Pass
3+ 4880.600 49.91 -1.22 54.0 -4.09 AV 217.00 150 Vertical Pass

4 6911.200 52.95 4.62 74.0 -21.05 Peak 335.00 150 Vertical Pass
4 6911.200 43.20 4.62 54.0 -10.80 AV 335.00 150 Vertical Pass

5 12165.800 | 49.51 20.11 74.0 -24.49 Peak 0.00 150 Vertical Pass
5** 12165.800 | 38.40 20.11 54.0 -15.60 AV 0.00 150 Vertical Pass
6 17192.026 | 56.20 23.72 74.0 -17.80 Peak 88.00 150 Vertical Pass
6** 17192.026 | 43.30 23.72 54.0 -10.70 AV 88.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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1000 10000 18000

Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1080.000 51.90 -14.91 74.0 -22.10 Peak 320.00 150 Horizontal Pass
1** 1080.000 50.21 -14.91 54.0 -3.79 AV 320.00 150 Horizontal Pass
2 1439.900 52.90 -14.78 | 74.0 -21.10 Peak -2.00 150 Horizontal Pass
2** 1439.900 50.38 -14.78 | 54.0 -3.62 AV -2.00 150 Horizontal Pass
3 2470.300 72.07 -10.71 74.0 -1.93 Peak 266.00 150 Horizontal N/A
3* 2470.300 71.55 -10.71 54.0 17.55 AV 266.00 150 Horizontal N/A
4 4940.400 48.93 -1.36 74.0 -25.07 Peak 150.00 150 Horizontal Pass
4** 4940.400 47.01 -1.36 54.0 -6.99 AV 150.00 150 Horizontal Pass
5 10603.525 | 48.41 18.54 74.0 -25.59 Peak 3.00 150 Horizontal Pass
5% 10603.525 | 36.43 18.54 54.0 -17.57 AV 3.00 150 Horizontal Pass
6 17688.938 | 56.05 24.44 74.0 -17.95 Peak 363.00 150 Horizontal Pass
6** 17688.938 | 44.24 24.44 54.0 -9.76 AV 363.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E+2

10E+2

level (dBuV/m)

LUl

Report No.: BL-SZ2191039-602

80

M2

704

IR

oo et

M6

1000 10000 18000
Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 1440.100 49.37 -14.77 | 74.0 -24.63 Peak 283.00 150 Vertical Pass
1** 1440.100 47.20 -14.77 | 54.0 -6.80 AV 283.00 150 Vertical Pass

2 2470.200 71.81 -10.71 | 74.0 -2.19 Peak 173.00 150 Vertical N/A
2% 2470.200 71.80 -10.71 | 54.0 17.80 AV 173.00 150 Vertical N/A

3 4940.400 49.90 -1.36 74.0 -24.10 Peak 56.00 150 Vertical Pass
3+ 4940.400 47.39 -1.36 54.0 -6.61 AV 56.00 150 Vertical Pass

4 6655.400 52.17 4.59 74.0 -21.83 Peak 124.00 150 Vertical Pass
4 6655.400 43.74 4.59 54.0 -10.26 AV 124.00 150 Vertical Pass
5 10556.662 | 48.58 18.31 74.0 -25.42 Peak 1.00 150 Vertical Pass
5** 10556.662 | 36.93 18.31 54.0 -17.07 AV 1.00 150 Vertical Pass

6 17259.489 | 55.04 24.24 74.0 -18.96 Peak 201.00 150 Vertical Pass
6** 17259.489 | 44.10 24.24 54.0 -9.90 AV 201.00 150 Vertical Pass
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A.7 Band Edge (Restricted-band band-edge)

Note *: The lowest and highest channels are tested to verify the band edge emissions. Please refer to the following
the plots for emissions values.

Note 2. The test data all are tested in the vertical and horizontal antenna which the trace is max hold. So these
plots have shown the worst case.

Note 3: According the ANSI C63.10-2013, where limits are specified for both average and peak (or quasi-peak)
detector functions, if the peak (or quasi-peak) measured value complies with the average limit, it is unnecessary
to perform an average measurement.

Note 4: The Level (dBuV/m) has been corrected by factor.

Test Data

Bandedge _FCC_2.4G_Left
90-

80|

70-|

M2
M1

gl A s o T At A AN A AAM Mt A Al WA P

level (dBuV/m)

50|

40|

30—
2310 2410
Frequency (MHz)

No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)

1 2390.000 52.61 1.54 74.0 -21.39 Peak 307.00 150 Horizontal Pass

1 2390.000 31.50 1.54 54.0 -22.50 AV 307.00 150 Horizontal Pass

2 2384.333 54.54 1.56 74.0 -19.46 Peak 0.00 150 Horizontal Pass

2% 2384.333 31.57 1.56 54.0 -22.43 AV 0.00 150 Horizontal Pass
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Bandedge_FCC_2.4G_Right
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3
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30 1
2470 2500
Frequency (MHz)
No. Frequency | Results Factor Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 2483.500 57.39 2.04 74.0 -16.61 Peak 232.00 150 Horizontal Pass
1** 2483.500 38.63 2.04 54.0 -15.37 AV 232.00 150 Horizontal Pass
2 2498.800 60.82 2.49 74.0 -13.18 Peak 106.00 150 Horizontal Pass
2** 2498.800 39.05 2.49 54.0 -14.95 AV 106.00 150 Horizontal Pass
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A.8

Test Data

Power Spectral Density (PSD)

Spectral power density

Limit

Channel (dBm/3KkHz) (dBm/3kHz) Verdict
Low Channel -20.88 8 Pass
Middle Channel -18.27 8 Pass
High Channel -22.36 8 Pass

Test plots
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ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ2191039-AR.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ2191039-AW.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2191039-Al-1.PDF”.

--END OF REPORT--
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