ISSUED BY
Shenzhen BALUN Technology Co., Ltd. Lm

FOR
Realfit GoPods E5

ISSUED TO
Zhi Mei Shang Pin Technology(shenzhen) Co., Ltd.

Room A802, Building G4, TCL International E City, Shuguang
Community, Xili Street, Nanshan District, Shenzhen, Guangdong,
China.

RCI il BlL-SZ2090475-601
=SHOARNETG W Realfit GoPods E5
(L CIRNET I RTO2
IEINEICE Realfit
IS @SICREICE 47 CFR Part 15 Subpart C
HeONMIDE 2AXBT-RTO2L

Test conclusion: BEES
LESWPEICH Sep. 17, 2020 ~ Sep. 25, 2020
BEICHOREIER Sep. 30, 2020

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., Ltd. 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



@@rl Report No.: BL-SZ2090475-601

Revision History

Version Issue Date Revisions Content
Rev. 01 Sep. 30, 2020 Initial Issue

TABLE OF CONTENTS

1 ADMINISTRATIVE DATA (GENERAL INFORMATION) ....uutiiiiiiieiiie et 5
1.1 Identification of the Testing Laboratory ... 5
1.2 Identification of the Responsible Testing Location................oooiiiiiieeeeeeee, 5
1.3 Laboratory CONAITION ..........eeiiiiiiie et e e e e e e e e e e e e e e e 5
1.4 AANINOUINCE ...ttt ettt e e et e oottt e e e e a4 e e b e e ettt e e e e e e e e ann s e e e e e e e e e e e aannreeeeeeeaannns 6

2  PRODUCT INFORMATION ...ttt ettt ee et e e et e e et e e s te e e e teeeaseeeaseeeaseeeasseeaanseeeanseeesnseeneeeennes 7
2.1 Applicant Information................ 7
2.2 Manufacturer INfOrMation ............ooo i 7
23 Factory INfOrM@ation ...........oeeii et e e 7
2.4 General Description for Equipment under Test (EUT) ..o 7
25 Technical INFOrMEALION ........ooi e 8
26 AddItIoNAl INSTTUCHIONS ... e e e e e e e e e e 9

3 SUMMARY OF TEST RESULTS ... .ottt ettt ee ettt e et e e et e e et e e e aeeeesnseeaasseeeanseaeanseeeanseeeas 10
3.1 TESE SEANAAIAS ... 10
3.2 AV4=1 (o 1 od ST O PRETTTPPI 10

4  GENERAL TEST CONFIGURATIONS ...ttt ettt et e e s b e e et e e ne e e eneeaennneas 11
4.1 TESt ENVIFONMENTS ...t e e e e e e e 11
4.2 Test EQUIPMENT LIST......cco oo 11
4.3 Measurement UNCEMAINTY .........ooouiiiii i e e e e e e e e rrn e a s 12
4.4 Description of Test Setup ... 13

441 FOr Antenna Port TEST ... ...t e e 13
4.4.2 For AC Power Supply Port Test ... 13
4.4.3 For Radiated Test (BElOW 30 MHZ) ........ooiiiiiiiiii e 14
444 ForRadiated Test (B0 MHZz-1 GHZ) ..., 14
445 For Radiated Test (ADOVE 1 GHZ).......uuiiiiiiiiiiie e 15
4.5 Measurement Results Explanation EXample.........coooiiiii e 16
4.5.1  Forconducted teSt IIEMS: ........ooi e 16

2/75



@@rl Report No.: BL-SZ2090475-601

S = I I = SO RPPRP 17
5.1 ANteNNa REQUINEMENTS. ... e e e e e e et e e e e e e e rerea e e e s 17
511 Relevant Standards..............ooiiiii i e e 17
5.1.2 Antenna Anti-Replacement ConstruCtion ..........ccccooiiiiiiiiiiii i 17
5.1.3  ANTENNGA GAIN .ottt e e e e e e e rae e e e e 17
5.2 Frequency Hopping Systems ..., 18
521  Relevant Standards..............oooiiiiiiiiii e 18
5.2.2 Description Of the SYSIEMS ......coiiii e 18
5.3 Number of Hopping FreqQUENCIES ..........coooeiiiiiii e, 20
TR Tt N I o1 TSR PRRO 20
5.3.2 TeSt SelUP oo 20
5.3.3 TSt PrOCEAUIE......ciiiiiii ettt ettt e e e e e e et e e e e e e e e e b bee e e e e e 20
5.3.4 TESERESUIL ...ttt e e e e e e e e e e e 20
54 Peak Output Power and E.LR.P ... 21
S 20 Tg E = T o | SRR 21
542  TesSt SelUP oo 21
5.4.3 TSt PIOCEAUIE......coiiiiiiie ettt ettt e e e e e e e e e e e e e e e e e ae e e e e e aan 21
5144  TESERESUIL ...t e e e e e e e e e e e e e e e e e 21
5.5 Occupied BandWidth ..............ue e 22
ST Tt N I o1 PSPPSR 22
552  TeSt SetUp oo 22
5.5.3  TeSE PIOCEAUIE......coii ittt ettt ettt e e e e e e s r e e e e e e e e e ae e e e e e 22
5.5.14 TESERESUIL ... e e e e e e e 22
5.6 Carrier FreqUENCY SEParatioN ...... ... uueieiii s 23
ST Tt N I o1 PP RRPRRO 23
5.6.2  TesSt SelUP oo 23
5.6.3 TSt PrOCEAUIE......coiiiiiiie ettt ettt et e e e e e e et e e e e e e e e e e e e e 23
5.6.4  TESERESUIL ...t e e e e e e e e 23
5.7 Time of Occupancy (DWEIl HIME) .......ooeiiiiiii e 24
ST 0t R I o1 TSRS 24
5.7.2 TeSt SeUP oo 24
5.7.3 TSt PIOCEAUIE......cciiiiiii ettt e et e e e e e e e e e e e e e e e e e e rae e e e e aaaas 24
574  TESERESUIL ... et e e e e e e e e e e e e e e e e e e e 25



@@rl Report No.: BL-SZ2090475-601

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
594

5.10
5.10.1
5.10.2
5.10.3
5.10.4

5.11
5.11.1
5.11.2
5.11.3
5.11.4

ANNEX A

A1

A2

A3

A4

A5

A6

A7

A8

A9

ANNEX B
ANNEX C
ANNEX D

Conducted Spurious Emission & Authorized-band band-edge ............ccccviviiiiiiiiiiiiine, 26
0 1 PSPPSR PPRRROUPPPI 26
TSt SO UP oo 26
TESE PrOCEAUIE ...t r e e e e e e e e e e e e 26
TESTRESUIL ...t e e e e e e e e e e e e e e e e s e e e e e e nnnee s 26
(070]gTo 0o (=To [ =1 44117 (o] o [E PO P PR PUP PP 27
T 0 PP PP OPPPPPUPPPPPR 27
TSt SO UP oo 27
TESE PrOCEAUIE ...t e e e e e e e e e e e e e e e 27
TESTRESUIL ... e e et e e e e e e e e e e e e e e e e 27
Radiated Spurious EMISSION ... 28

00 PP PEPRP R TPPRPPR 28

TESt SEIUD e 28

LI oo =To (U PP EPPRP 28

TESTRESUIL ...t e e e e e e e 29
Band Edge (Restricted-band band-edge).............oooorriii 30

[T 0o PSSO PPP O PPPPPPPR 30

TESt SEIUD e 30

LI oo =To (U EPPRP 30

TESTRESUIL ...ttt e e e e e e e e e e e as 30
TEST RESULT ...ttt ettt ettt e st ettt e st e et e e bt e e et e e e ne e 31
Number of Hopping FreQUENCY .......cooiiieeeeeeee e 31
Peak Output Power and E.LR.P ..., 32
20 dB and 99% bandWidth ............oooiiiiiii e 35
Hopping Frequency Separation................cccoooiiiiiieeeeeeee e, 40
Average Time Of OCCUPANCY ......ooiiuiiiiiiiieee ettt e et e e e e e et e e e e e e e aaaas 41
Conducted Spurious Emissions & Authorized-band band-edge ...........ccoooiiiiiiiiiiiie, 44
CoNAUCEEd EMISSIONS ...ttt et e e et e e e e e eenes 51
Radiated Spurious EMISSION ........coooiiiii 53
Band Edge (Restricted-band band-edge).............ccooo 71
TEST SETUP PHOTOS ...ttt ettt e et e e et e e et eeene e e eneeeanneeeeaneeeans 75
EUT EXTERNAL PHOTOS ...ttt ettt st e e e ne e e neeas 75
EUT INTERNAL PHOTOS ...ttt sttt 75



@@1 Report No.: BL-SZ2090475-601

1 ADMINISTRATIVE DATA (GENERAL INFORMATION)

1.1 Identification of the Testing Laboratory

Company Name Shenzhen BALUN Technology Co., Ltd.

Address Block B, 1st FL, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China

Phone Number +86 755 6685 0100

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 has been listed by Industry Canada to perform
electromagnetic emission measurements. The recognition numbers of
test site are 11524A-1.

The laboratory is a testing organization accredited by FCC as a
accredited testing laboratory. The designation number is CN1196.

The laboratory is a testing organization accredited by American
Association for Laboratory Accreditation(A2LA) according to ISO/IEC
17025.The accreditation certificate is 4344.01.

The laboratory is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6791.

All measurement facilities used to collect the measurement data are
located at Block B, FL 1, Baisha Science and Technology Park, Shahe
Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China
518055

Address

Accreditation
Certificate

Description

1.3 Laboratory Condition

Ambient Temperature | 20°C to 25°C
Ambient Relative
Humidity
Ambient Pressure 100 kPa to 102 kPa

45% to 55%
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1.4 Announce

(1)
(2)

©)
(4)

(®)

(6)

(7)

The test report reference to the report template version v5.7.

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

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.

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 Zhi Mei Shang Pin Technology(shenzhen) Co., Ltd.
Room A802, Building G4, TCL International E City, Shuguang
Address Community, Xili Street, Nanshan District, Shenzhen, Guangdong,
China.

2.2 Manufacturer Information

Manufacturer Zhi Mei Shang Pin Technology(shenzhen) Co., Ltd.
Room A802, Building G4, TCL International E City, Shuguang
Address Community, Xili Street, Nanshan District, Shenzhen, Guangdong,
China.

2.3 Factory Information

Factory Realfit (Shenzhen) Intelligent Technology Co., Ltd.
701, Block B, Building G4, TCL International E City Nanshan District,
Shenzhen, Guangdong, China.

Address

2.4 General Description for Equipment under Test (EUT)

EUT Name Realfit GoPods E5
Model Name Under Test | RT02

Series Model Name RT02-000L

Description of Model

name dpifferentiation N/A

Hardware Version RF02_E1 V1.4 L 0723
Software Version E5.1.0.113

Dimensions (Approx.) N/A

Weight (Approx.) N/A

7175
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2.5 Technical Information

Network and Wireless

. Bluetooth 5.0 (BR+EDR)
connectivity

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

Modulation Technology | FHSS
Modulation Type GFSK, [1/4-DQPSK, 8-DPSK
] Mobile
Product Type X Portable
[ ] Fix Location
DH5: 1 Mbps
Transfer Rate 2DH5: 2 Mbps
3DH5: 3 Mbps
Frequency Range The frequency range used is 2400 MHz to 2483.5 MHz.
Number of Channel 79 (at intervals of 1 MHz)
Tested Channel 0 (2402 MHz), 39 (2441 MHz), 78 (2480 MHz)
Antenna Type FPC Antenna
. -3.77 dBi (In test items related to antenna gain, the final results
Antenna Gain e . : . .
reflect this figure. This value is provided by the applicant.)
Antenna Impedance 50Q
Antenna System N/A
(MIMO Smart Antenna)

All channel was listed on the following table:

Channel | Freq. Channel | Freq. Channel | Freq. Channel Freq.
number (MHz) number (MHz) number (MHz) number (MHz)
0 2402 21 2423 42 2444 63 2465
1 2403 22 2424 43 2445 64 2466
2 2404 23 2425 44 2446 65 2467
3 2405 24 2426 45 2447 66 2468
4 2406 25 2427 46 2448 67 2469
5 2407 26 2428 47 2449 68 2470
6 2408 27 2429 48 2450 69 2471
7 2409 28 2430 49 2451 70 2472
8 2410 29 2431 50 2452 71 2473
9 2411 30 2432 51 2453 72 2474
10 2412 31 2433 52 2454 73 2475
11 2413 32 2434 53 2455 74 2476
12 2414 33 2435 54 2456 75 2477
13 2415 34 2436 55 2457 76 2478
14 2416 35 2437 56 2458 77 2479
15 2417 36 2438 57 2459 78 2480
16 2418 37 2439 58 2460 - -
17 2419 38 2440 59 2461 - -
18 2420 39 2441 60 2462 - -
19 2421 40 2442 61 2463 - -
20 2422 41 2443 62 2464 - -
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2.6 Additional Instructions

EUT Software Settings:

X Bluetooth test mode loop back enabled.
EUT is controlled over CBT / CMW.

Notebook Lenovo
CHO 2402
DH5 CH39 2441
CH78 2480
CHO 2402 TX LEVEL is built-in set
2DH5 CH39 2441 parameters and cannot
CH78 2480 be changed and selected.
CHO 2402
3DH5 CH39 2441
CH78 2480
Run Software:
i Non Signaling Test Tool =B %

File Device

Devi
o2 SIGIEST | WOSIGTEST | VCO TEST | BLE TX TEST | SETTING |
Port ID Address Name Address Ty; State Role Authenticatic Encryption Version Founc Test Node
4 COM2 OxEEEEEEEEEEEE DUT  Private -
0x123456123456 Public ACL-C.. MASTER Disable Disable No Bevice Under Test Node
<[ 1 ] »
[Traces =3
Local Davice Traces

| (PAR} Scan enable: 0

|
» |

i<-[20:49:28:809] DUT : CMD_CMPL_EVT (WR_SCAN_ENABLE (SUCCESS) ) -
|<-[20:49:28:809] DUT : CON_CMPL_EVT (SUCCESS)~

| (EVENT PARAMS) Handle: 0x0080

| (EVENT BARAMS) BD Addr: 12:34:56:12:34:56

| (EVENT PARAMS} Link Type: ACL

| (EVENT PARAMS] Encryption: Disable

I<-[20:49:28:909] DUT : MAX_SLOTS_CHG_EVT (Max Slots: 5)- I
| (EVENT PARAMS) Handle: Ox0080 I |

P =

Filter Sco || Show rax data Clear

9/75



@@1 Report No.: BL-SZ2090475-601

3 SUMMARY OF TEST RESULTS

3.1 Test Standards

No. Identity Document Title
47 CFR Part 15, Subpart C
(10-1-17 Edition)

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

Guidance for compliance measurements on digital transmission
KDB 558074 D01 15.247 ) i
3 i system, frequency hopping spread spectrum system, and hybrid
Meas Guidance v05r02 ) i )
system devices operating under section 15.247 of the FCC rules

1 Miscellaneous Wireless Communications Services

3.2 Verdict
L FCC Part :

No. | Description No Channel Test Result Verdict Remark

1 Antenna Requirement 15.203 N/A -- Pass Note '
Number of Hoppin

2 ' mopping 15.247(a) | Hopping Mode | ANNEXA1 | Pass Note 2
Frequencies
Peak Output P

3 | oAUt Fower 15.247(b) | Low/Middle/High | ANNEXA2 | Pass -
and E.ILR.P

4 Occupied Bandwidth 15.247(a) | Low/Middle/High | ANNEXA.3 Pass Note 2
Carrier Frequenc

5 requency 15.247(a) | Hopping Mode | ANNEXA4 | Pass Note 2
Separation
Time of Occupancy )

6 ) 15.247(a) Hopping Mode | ANNEXA.5 Pass Note 2
(Dwell time)
Conducted Spurious

7 Emission & Authorized- 15.247(d) Low/Middle/High | ANNEX A.6 Pass Note 2
band band-edge

8 Conducted Emission 15.207 Low/Middle/High | ANNEXA.7 Pass Note 2
Radiated Spurious 15.209 Hopping Mode,

9 o , _ ANNEX A.8 Pass Note ?
Emission 15.247(d) Low/Middle/High
Band Edge(Restricted- 15.209 Hopping Mode,

10 , _ ANNEXA.9 Pass Note ?
band band-edge) 15.247(d) Low/Middle/High
Receiver Spurious

11 . - - - N/A Note 3
Emissions

Note ': Please refer to section 5.1

Note 2: T1/4-DQPSK is the EDR 2M rate mode, 8-DPSK is the EDR 3M rate mode. The consistency of test
results in T1/4-DQPSK and 8-DPSK is very high. So we chose 8-DPSK as a typical representative to appear
on the report. Another we will show all the modes on the RF output power test item.

Note 3: 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.
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4 GENERAL TEST CONFIGURATIONS

4.1 Test Environments

Report No.: BL-SZ2090475-601

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)

+22°C to +25°C

Working Voltage of the EUT NV (Normal Voltage) 3.7
4.2 Test Equipment List
Description Manufacturer Model Serial No. Cal. Date Cal. Due
Spectrum Analyzer ROHDE&SCHWARZ FSV-30 103118 2020.06.08 | 2021.06.07
Switch Ug;tSV;'th OSP- | RoHDE&SCHWARZ | 0SP120 101270 | 2020.06.08 | 2021.06.07
EMI Receiver KEYSIGHT N9038A MY53220118 | 2020.06.09 | 2021.06.08
EMI Receiver ROHDE&SCHWARZ ESRP 101036 2020.06.09 | 2021.06.08
LISN SCHWARZBECK NSLK 8127 8127-687 2020.06.09 | 2021.06.08
Bluetooth Tester ROHDE&SCHWARZ CBT 101005 2020.06.08 | 2021.06.07
Bluetooth Signaling Unit | ROHDE&SCHWARZ CMW270 100607 2020.06.08 | 2021.06.07
Bluetooth Signaling Unit | ROHDE&SCHWARZ CMW500 142028 2020.06.08 | 2021.06.07
DC Power Supply ROHDE&SCHWARZ HMP2020 018141664 2020.06.08 | 2021.06.07
Power Splitter KMW DCPD-LDC | 1305003215 -- --
Power Sensor ROHDE&SCHWARZ | NRP-Z21 103971 2020.06.08 | 2021.06.07
Attenuator (20 dB) KMW ZA-S1-201 110617091 - -
Attenuator (6 dB) KMW ZA-S1-61 1305003189 - -
Temperature Chamber AHK SP20 1412 2020.06.10 | 2021.06.09
Test Antenna- SCHWARZBECK | FMZB 1519 | 1519-037 | 2019.10.29 | 2021.10.28
Loop(9 kHz-30 MHz)
Test Antenna-
Bi-Log(30 MHz-3 GHz) SCHWARZBECK VULB 9163 9163-624 2019.07.02 | 2021.07.01
Test Antenna- BBHA
SCHWARZBECK 9120D-1917 | 2019.07.02 | 2021.07.01
Horn(1-18 GHz) 9120D
Test Antenna- LB-

Horn (18-40 GHz) A-INFO 180400KE J211060273 | 2019.01.06 | 2021.01.05
Anechoic Chamber RAINFORD 9Im*6m*6m N/A 2017.02.21 | 2022.02.20
Anechoic Chamber | CMC Electronic Co., ) 20.10%11.60 N/A 2018.08.08 | 2021.08.07

Ltd *7.35m
Shielded Enclosure ChangNing CN-130701 130703 - -
Signal Generator ROHDE&SCHWARZ | SMB100A 177746 2020.06.08 | 2021.06.07
Power Amplifier OPHIR RF 5225F 1037 2020.02.19 | 2021.02.18
Power Amplifier OPHIR RF 5273F 1016 2020.02.19 | 2021.02.18

Directional Coupler Werlantone C5982-10 109275 N/A N/A
Directional Coupler Werlantone CHP-273E | S00801z-01 N/A N/A
Sound Level Meter B&K NL-20 00844023 2019.11.12 | 2020.11.11

Ear Simulator B&K 4185 2409449 2019.11.12 | 2020.11.11
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Description Manufacturer Model Serial No. Cal. Date Cal. Due
Ear Simulator B&K 4195 2418189 2019.11.12 | 2020.11.11
Audio analyzer B&K UPL 16 100129 2019.11.12 | 2020.11.11

4.3 Measurement Uncertainty

The following measurement uncertainty levels have been estimated for tests performed on the EUT
as specified in CISPR 16-4-2.

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Measurement Value

Occupied Channel Bandwidth 4%
RF output power, conducted 1.4 dB
Power Spectral Density, conducted +2.5dB
Unwanted Emissions, conducted +2.8 dB
All emissions, radiated 5.4 dB

Temperature +1°C

Humidity 4%
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4.4 Description of Test Setup

441 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 + 0.5 dB = 10.5 dBm

———=Signal Generator
>Vector Signal Generator
——=Display
..'!E!_ﬂ ~———=Spectrum Analyzer
——0SP
EUT -
e G
e i | |
(Diagram 1)
4.4.2 For AC Power Supply Port Test
(i.ifdtp.‘c.r.l?.?.;a,: e <80em> . > Communication
; 5 : Antenna
(RF Module)
EUT -
7 < |
S 2|
f\ i Pulse Limiter
< 80cm =  LISN
\,i/ - - Receiver-
- Service /
Supplier

(Diagram 2)
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4.4.3 For Radiated Test (Below 30 MHz)

I

EMI Receiver

Y gimsses e

(Diagram 3)
444 For Radiated Test (30 MHz-1 GHz)

Spectrum Analyzer

Preamplifier

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

Spectrum Analyzer

Preamplifier

(Diagram 5)
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4.5 Measurement Results Explanation Example

451 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.

16 / 75
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5 TESTITEMS

5.1 Antenna Requirements
5.1.1 Relevant Standards

FCC §15.203 & 15.247(b); RSS-247, 5.4 (f)

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 | An embedded-in antenna design is used.
product.

Reference Documents Item

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.

17 175
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5.2 Frequency Hopping Systems
5.2.1 Relevant Standards

FCC §15.247(a) (1) (i) (ii) (iii) (iv); FCC §15.247(g); FCC §15.247(h)

Describe how the hopping sequence is generated. Provide an example of the hopping sequence channels, to
demonstrate that the sequence meets the requirement specified in the definition of an FHSS system. Per the
definition in Section 2.1(c), the hop set shall appear as random in the near term, shall appear as evenly
distributed in the long term, and sequential hops shall be randomly distributed in both direction and magnitude of
change.

Describe how each individual EUT meets the requirement that each of its hopping channels is used equally on
average (e.g., that each new transmission event begins on the next channel in the hopping sequence after the
final channel used in the previous transmission event).

Describe how the associated receiver(s) complies with the requirement that the input bandwidth (either RF or IF)
matches the bandwidth of the transmitted signal.

Describe how the associated receiver(s) has the ability to shift frequencies in synchronization with the
transmitted signals.

For short burst systems, describe how the EUT complies with the requirement that it be designed to be capable
of operating as a true frequency hopping system. Specifically, the device shall comply with the equal frequency
use and pseudorandom hopping sequence requirement when transmitting in short bursts, and shall be designed
to comply when presented with continuous data (or information) stream.

Describe how the EUT complies with the requirement that it not have the ability to be coordinated with other
FHSS systems in an effort to avoid the simultaneous occupancy of individual hopping frequencies by multiple
transmitters.

5.2.2 Description of the systems

1. According to the preset procedure of the whole network, all the stations in the automatic control network
synchronously change the frequency multiple times within one second, and temporarily stay on each
frequency hopping channel. Periodic synchronization signaling is sent from the primary station, instructing all
slaves to simultaneously change the operating frequency, then the hopping sequence is generated.

2. The hop set shall appear as random in the near term, shall appear as evenly distributed in the long term,
and sequential hops shall be randomly distributed in both direction and magnitude of change.
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Channels are classified into two categories, used and unused, where used channels are part of the hopping
sequence and unused channels are replaced in the hopping sequence by used channels in a pseudo-
random way. Make each individual EUT meets the requirement that each of its hopping channels is used
equally on average.

The input bandwith and transmitted bandwith are both 1MHz, the associated receiver(s) complies with the
requirement that the input bandwidth matches the bandwidth of the transmitted signal.

Connected devices communicate on the same physical channel by synchronizing with a common clock and
hopping sequence.

EUT isn’t short burst systems.

EUT can’t have the ability to be coordinated with other FHSS systems in an effort.
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5.3 Number of Hopping Frequencies
5.3.1 Limit

FCC §15.247(a) (1) (iii); RSS-247, 5.1 (d)

Frequency hopping systems operating in the 2400 MHz to 2483.5 MHz bands shall use at least 15 hopping
frequencies.

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

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

Span = The frequency band of operation

RBW = To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize
5.3.4 Test Result

Please refer to ANNEX A.1.
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5.4 Peak Output Power and E.I.R.P
54.1 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 band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

RSS-247, 5.4 (b)

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed
1.0 W and the e.i.r.p. shall not exceed 4 W if the hopset uses 75 or more hopping channels; the maximum peak
conducted output power shall not exceed 0.125 W and the e.i.r.p. shall not exceed 0.5 W if the hopset uses less
than 75 hopping channels (see Section 5.4(5) for exceptions).

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 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.

5.4.4 Test Result

Please refer to ANNEX A.2.
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5.5 Occupied Bandwidth
5.5.1 Limit

FCC §15.247(a); RSS-247, 5.1 (a)

Measurement of the 20dB bandwidth of the modulated signal.

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

Use the following spectrum analyzer settings:

Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel
RBW = in the range of 1% to 5% of the OBW

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.
5.5.4 Test Result

Please refer to ANNEX A.3.
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5.6 Carrier Frequency Separation
5.6.1 Limit

FCC §15.247(a); RSS-247, 5.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or
the 2/3 of the 20 dB bandwidth of the hopping channel, whichever is greater.

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

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.

5.6.4 Test Result
Please refer to ANNEX A.4.
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5.7 Time of Occupancy (Dwell time)
5.7.1 Limit

FCC §15.247(a); RSS-247, 5.1 (d)

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.

5.7.2 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.
5.7.3 Test Procedure

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

Span: Zero span, centered on a hopping channel

RBW shall be < channel spacing and where possible RBW should be set >> 1 /T, where T is the expected dwell
time per channel

Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video trigger and
trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The trigger level might
need slight adjustment to prevent triggering when the system hops on an adjacent channel; a second plot might
be needed with a longer sweep time to show two successive hops on a channel

Detector function: Peak

Trace: Max hold

Use the marker-delta function to determine the transmit time per hop. If this value varies with different modes of
operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for each variation
in transmit time.

The average time of occupancy on any channel within the Period can be calculated with formulas:
For GFSK and 8-DPSK:
For DH1 package type
{Total of Dwell} = {Pulse Time} * (1600 / 2) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4 s * {Number of Hopping Frequency}
For DH3 package type
{Total of Dwell} = {Pulse Time} * (1600 / 4) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4 s * {Number of Hopping Frequency}
For DH5 package type
{Total of Dwell} = {Pulse Time} * (1600 / 6) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4 s * {Number of Hopping Frequency}
For AFH Mode:
For DH1 package type
{Total of Dwell} = {Pulse Time} * (800 / 2) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4 s * {Number of Hopping Frequency}
For DH3 package type
{Total of Dwell} = {Pulse Time} * (800 / 4) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4 s * {Number of Hopping Frequency}
For DH5 package type
{Total of Dwell} = {Pulse Time} * (800 / 6) / {Number of Hopping Frequency} * {Period}
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{Period} = 0.4 s * {Number of Hopping Frequencys}

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.

574 Test Result
Please refer to ANNEX A.5.
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5.8 Conducted Spurious Emission & Authorized-band band-edge
5.8.1 Limit

FCC §15.247(d); RSS-247, 5.5

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.

5.8.2 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.
5.8.3 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 = 300 kHz

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

584 Test Result

Please refer to ANNEX A.6.
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5.9 Conducted Emission
59.1 Limit

FCC §15.207; RSS-GEN, 8.8

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

5.9.2 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.

5.9.3 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.

Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal 120
VAC, 50/60 Hz and 240 VAC, 50/60 Hz) for which the device is capable of operation. A device rated for 50/60 Hz
operation need not be tested at both frequencies provided the radiated and line conducted emissions are the same
at both frequencies.

594 Test Result

Please refer to ANNEX A.7.
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5.10 Radiated Spurious Emission
5.10.1 Limit

FCC §15.209&15.247(d); RSS-247, 5.5

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).
5.10.2 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.

5.10.3 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
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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.

5.10.4 Test Result

Please refer to ANNEX A.8.
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5.11Band Edge (Restricted-band band-edge)
5.11.1 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).

5.11.2 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.

5.11.3 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.

5.11.4 Test Result

Please refer to ANNEX A.9.
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ANNEX A TEST RESULT

A.1 Number of Hopping Frequency

Test Data

GFSK 2400 - 2483.5 79 15 Pass
8-DPSK 2400 - 2483.5 79 15

Pass

Test plots
GFSK 2.4415 GHz ~ 2.4835 GHz

GFSK 2.4 GHz ~ 2.4415 GHz
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Date 18.5EP. 2020 211541
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A.2 Peak Output Power and E.I.R.P

Report No.: BL-SZ2090475-601

Peak Power Test Data

Low 8.96 7.87 Pass
Middle 8.77 7.53 21 125 Pass
High 8.57 719 Pass

Low

8.96 7.87 8.94 7.83 Pass
Middle 8.79 7.57 8.78 7.55 21 125 Pass
High 8.57 7.19 8.51 7.10 Pass
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Test plots
GFSK LOW CHANNEL GFSK MIDDLE CHANNEL
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11/4-DQPSK HIGH CHANNEL

Report No.: BL-SZ2090475-601

Spectrum |
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A.3 20 dB and 99% bandwidth

Test Data

Report No.: BL-SZ2090475-601

Low 0.960937 0.863965
Middle 0.960937 0.859624
High 0.956543 0.850941

1.273926 1.137482
Middle 1.256348 1.141823
High 1.269531 1.137482

Low 1.265381 1.137482
Middle 1.265381 1.146165
High 1.265381 1.137482
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Test plots
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11/4-DQPSK HIGH CHANNEL
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Ref Level 15.00 dBm  Offset 7.54 dB & RBW 30 kH:

Att 25dk & SWT 500 ms VBW 100 kHz Mode Auto Sweep
SGL Count 0
1Pk Max
- ETEY] “15.22 gl
3 2.47936963 GHz]
o dtm ."L_/‘)\_ Sy mar1l 5,23 dBm
r,..\/\fq’ el W 247990190 GHz|
10 dBim ot =
1 -14.771 dBmr J'J f\

-50

~60 dan

70 dBn

-80 dBi

CF 2.48 GHz 691 Es w 3.0 MHz
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Date 18.5EP. 2020 21.0210

-DP OW CHANNEL MIDDLE CHANNEL

Spectrum | 1'%-‘

Ref Level 15.00 dBm  Offset 7.46 dB & RBW 30 kH:

(=)

Ref Level 15.00 dBm  Offset 7.53 dB & RBW 30 kM2

an 2500 @ SWT  S00mS  VBW 100 kHz  Mode suto Swesp Att 2500 @ SWT  S00mS  VBW 100 kHz Mode Auto Sweep

SGL Count 20/20 SGL Count 20/20
1Pk Max 1Pk Max

i . M1l “15.30 dBm — M1l “15.41 dBm

P 2.40135644 GHz 2.44035645 GHz

o i \.1‘—‘-"'\ ma(1] 5.40 dBm| o A ,F)\.,V,-"‘l m2(1] 5.39 dim|

I/WV\J 2.40190260 GHz et 2.44000130 GHz

-10 dBm: — e

~10 dBm Lt §

1 -14.613 dimr ] Y

1 14517 dim J

e &
e / N\ e
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\GF 2.402 G2 591 pts Span 3.0 MHz ::;a:‘“ (] 591 pts Span 3.0 MHz
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Date 18.5EP. 2020 210318 Date 18.5EP. 2020 21.0526

-DPSK HIGH CHANNEL

Spectrum | 1'%-‘

Ref Level 15.00 dBm  Offset 7.54 dB & RBW 30 kH:
Att 25dk & SWT 500 ms VBW 100 kHz Mode Auto Sweep

SGL Count 0
1Pk Max

" MIL1] “15.43 dBm
3 2.47935645 GHz]
" /"'\_. FARE kY] 5.19 diim|
0 g8 mv‘_‘; b 2.47990130 OHz|
-10 dBm T
1 -14.808 dum——F " W;\
20 dB / \

wem—t— 1
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-50 din
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-80 dBi

CF 2.48 GHz 691 pts Span 3.0 MHz
Marke

Date 18.5EP. 2020 210834
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% Report No.: BL-SZ2090475-601

99% Bandwidth

GFSK LOW CHANNEL GFSK MIDDLE CHANNEL

Spectrum I l%‘! Spectrum I 1?

Ref Level 15.00 dBm  Offset 7.46 dB & RBW 30 kH: Ref Level 15.00 dBm  Offset 7.53 dB & RBW 30 kM2
Att 250k & SWT 500 ms & VBW 100 kHz Mode Autc Sweep At 250k & SWT 500 ms & VBW 100 kMz Mode Auto Sweep

SGL Count 20/20 SGL Count 20/20
1Pk Max ] 1Pk Max

o ] “54.02 aim| P ] 54,17 ai|
o 2.40350000 GHz| o 2.44250000 GHz]
= TN, occnw 063.965267720 kHz = T, occnw 059.623733719 kHz

o dam o o dam W

e vl i ® e I %

o A N N
I W0 Val N A/ N\ fmvfm

= ] [
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80 db 80 db

CF 2.402 GHz 691 Es w 3.0 MHz CF 2.441 GHz 691 pts w 3.0 MHz
e S SoLpts

Marker Marker
t t Type

] 1 - Gria
1| 240156151 Gz | Oce Bw | $63.065267723 kHz | |71 | 1 2.44056585 GHz | dim Oce Bw | 859.623733719 kHz |
1 240242547 GHz | | |1 pasisser oz |
AT =, Ly
Date 18.5EP.2020 205357 Date 18.5EP.2020 20.56.06

GFSK HIGH CHANNEL

Spectrum | 1'%-’

Ref Level 15.00 dBm  Offset 7.54 dB & RBW 30 kH:
Att 250k & SWT 500 ms & VBW 100 kHz Mode Autc Sweep

SGL Count 20/20
Em M ]
— ] “54.10 aim|
248150000 GHz|
PR A TNAN occBw 050.940665702 kHzl
W =]

T1 12

e P i~
N

‘:::“ e \Jr“\,\v
vd My

30 o e
-50 din

~70 din

0.8

CF 2.48 GHz 691 ES w 3.0 MHz
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| 1] | B50. 040665702 kHz |

Date 18.5EP. 2020 205753

11/4-DQPSK LOW CHANNEL MIDDLE CHANNEL

Spectrum | 1'%-’

(=)

Ref Level 15.00 dim  Offset 7,46 dB = RBW 30 bz Ref Level 15.00 dim  Offset 753 db e RBW 30 bHz
At 2500 @ SWT  500ms @ VBW 100kHz Mode suto Sweep Att 2500 @ SWT 500 ms @ VBW 100 kHz  Mode Auto Swasp
SGL Count 20/20 SGL Count 20/20
Em M ] Em M ]
— LITEY] 1,60 dim| — LITEY] 32,26 dlm|
2.40350000 GHz 2.44250000 GHz
o m/\u S\ Oce B 1.197481910 MHz| o IL"’\_ W\ Occow 1141023444 MHz|
) /,,,,f\/\f L;».fw\,\? ; rr,"/\ |~ T ‘u»’\'v\,.\;;
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e T ﬁm ¥ T
B B
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<70 din ~70 din
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I T GHE | .33 dien | 1.13748191 MHz | | a 2.44042258 GHZ | 10,57 dim | Occ 8w | 1.141823444 MMz |
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] T ea D (T
Date 18.5EP 2020 210025 Date 18.5EP 2020 210125
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11/4-DQPSK HIGH CHANNEL

Spectrum | 1'%-‘

Ref Level 15.00 dBm  Offset 7.54 dB & RBW 30 kH:

Att 25dB @ SWT 500 ms @ VBW 100kHz Mode suto Swaep
55 Count 20/20
1Pk Max
— MILT] 3281 dbm|
2.48150000 GHz
;’\_,r’\._un Ot By 1137481910 MHz|

L by v W evegs

60 dén

<70 dBir

80 dbi

CF 2.48 GHz 691 Es ezﬂ 3.0 MHz

Marker
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T2 1 24805644 GHz | -5.76 dim

- | .

Date 18.5EP. 2020 210226

8-DPSK LOW CHANNEL MIDDLE CHANNEL

Spectrum | 1'%-‘

Ref Level 15.00 dBm  Offset 7.46 dB & RBW 30 kH:
Att 250k & SWT 500 ms & VBW 100 kHz Mode Autc Sweep

(=)

Ref Level 15.00 dBm  Offset 7.53 dB & RBW 30 kM2
Att 250k & SWT 500 ms & VBW 100 kMz Mode Auto Sweep
SGL Count 0

1Pk Max 1Pk Max
i Mil1] 32,30 dBm — T Mil1] 32,50 dBm
2.40350000 GHz 2.44250000 GHz
W AN ) 1.13748 1910 MHz| m Wtaw 1. 146164970 MHz|
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|1 2.400see74 GHz -3, | T2 1 eaaisTa@ Gz -10.19 dem |

Date 18.5EP. 2020 21.0542

Date 18.5EP. 2020 210334

8-DPSK HIGH CHANNEL

Spectrum | 1'%-‘

Ref Level 15.00 dBm  Offset 7.54 dB & RBW 30 kH:
Att 250k & SWT 500 ms & VBW 100 kHz Mode Autc Sweep

SGL Count 0
1Pk Max

oo ] EERETT
o 248150000 GHz|
A e N\ oweew 1.137481910 MHz]
o dam - -
i = 72
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aveun Al
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<70 dBir

80 dbi
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1 iz
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- | . | .

Date 18.5EP. 2020 21.08:50

Occ Bw | 1.13748191 MHz |
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% Report No.: BL-SZ2090475-601

A.4 Hopping Frequency Separation

Test Data

GFSK 1.0033 0.640625 Pass
8-DPSK 1.0033 0.843587 Pass

Test Plots
GFSK 8-DPSK

Spectrum I 1? Spectrum I l?
Ref Loval 20.00 dBm & RBW 100 kHz Ref Level 20,00 dem & RBW 100 kHz
fo At 30 dB BWT 15 1 @ VBW 300 kH:  Mode Auto FFT o ARL 30 ¢  BWT 19 s & VBW 300 kH:  Mode duto FFT
TOF TOF
ElPk Max | ElPk Max
I} -0.40 dB) ] -0.10 di|
S M1 L0030 MHz i M1 i 1.00330 Mz
L p—— o Ml .12 dilm| il [ o, Mil1] B.48 dBm)
_ }\ / ---..,\ mmucm ﬁﬂ...gﬂ L [ im0 F4A0%6140 02
10 d8 ~10 dar
20 20
-30 d &
-0 B 40 B
50 g8 5008
60 dii 40
=70 dBi =70 dar
GF 2441 GHz 601 pts Span 3.0 MHz CF 2441 GHz 601 pts an 3.0 MHz
Marker arker
Type | Ret | Tre| Nevalue | wevalue | Function | Function Result | _Type | Bef | Trc | H-value | v-welue | Function | Function Result |
M1 1] 2.4401564 GHz | 8.12 dém | | | I TV 24401614 GHiz | B.48 dBm |
D1 M1l 1 1.0033 MHz | -0.90 da | | D1 M1 1 1.0033 Mz | -0.10 B | |
M W e N (I T R
L J

Date: 18 SEP. 2020 211205 Date: 18.SEP 2020 211614
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A.5 Average Time of Occupancy

Test Data

Report No.: BL-SZ2090475-601

DH 1 0.37733 120.746 0.4 Pass
DH 3 1.61500 258.400 0.4 Pass
DH5 2.87700 306.880 0.4 Pass

DH 1 0.38850 124.320 0.4 Pass
DH 3 1.61617 258.587 0.4 Pass
DH 5 2.87770 306.955 0.4 Pass

DH 1 0.37800 60.480 0.4 Pass
DH 3 1.62283 129.826 0.4 Pass
DH5 2.85630 152.336 0.4 Pass

41 /75




&n

Test Plots
GFSK DH1

(€

DH3

Date. 18.5EP. 2020 2119.22

Spectrum I 1? Spectrum I l?
Ref Loval 15.00 dBm & REW 1 MH: Ref Level 15.00 dem  RBW 1 Mz
e Att I0dB @ SWT 1.1ms @ VBW 3 MHz b ALt 30 CB & SWT 4.4 ms @ VBW 3 MHz
SGL TRG:VID TOF SGL TRG:VID TOF
[erF = _I | O |
| 11 o1l 126 | | T OI] .05 an|
|10 dem—irerrs o 7730 pis) 10 B S 600 61500 ms
. I Mil1] 7.24 dibm| =4 Mi[1] B.64 dBim,
ik ~13.33 s i ~207 sl
=10 dBi 10 de
-20 dBm 20
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s T | i) L 1 L N L
o Lk, L | WUARPAHARAR] [Pt R o it i g
o 50 d&m
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<70 de =70 dBm
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CF 2,441 GHz 601 pis 110.0 ps/ 601 ps 440.0 s/
rhar
Type | Ref | Tre | ®evalue | wevalue | Function | Function Result | Function Functio
L | C133ps | 24
o1l MLl 1 377,33 s | 12608
¥ y
I ] T e [ )id ) (L1111 )

Date: 18.SEP 2020 21:19.52

GFSK DH5

Spectrum | 1'%-‘
Ref Level 15.00 &m S RBW 1 MH:
po ALt 30dB & BWT 7.8 ms & VBW 3 MHz
SGL TRG!VID TOF
i.mc Cirw
— T T [T n.l.ludHl
10.d6m G 8.000 gEnT 8770 m)
Mil1] 8.57 dim
6.0 s
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<30 dB
PO AERPTY IO TR [TTSPOPN RN W | T
P Vet
<40 dB
008
70
L0
CF 2,441 Gﬁ 601 Ei 780.0 Eif
Marker
Type | Rof | Tre | X-valus | ¥-value | Function | Function Result |
T I T -B.0 s | 8.57 dbm |
pil M1 1 2.877 ms | -0.00 g8 |
N (1111111 J—

Date 18.5EP. 2020 212027

8-DPSK DH1

8-DPSK DH3

Date 18.5EP. 2020 212301

Spectrum I 1? Spectrum I 1?
Ref Level 15.00 d8m & RBW 1 MMz Ref Level 15.00 d8m & RBW 1 MMz
po ALt 30dB @ BWT L1ms & VBW 3 MHz fo At 30dB @ BWT 4.3 ms & YBW 3 MHz
SGL TRG: VID TDF SGL TRG: VID TDF
i.lp‘c Clrw -{ i.lp‘c Clrw -{
e 1 M1 Di[i] ~2.49 48| . I il Di[i] " -0.91 a8
i G 8000 gan ¥ — 3650 s 10 G 8000 gan = B——L 161617 my|
Mi(1] 7.47 dBm| Mi(1] l] 8.31 dBm|
- 1283 ps| -850 ps|
-10 dBm -10 dBm
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Type | Ref | Tre | *-valug | ¥value | Function | Funetion Result | Type | Ref | Tre | *-valug | v-volue | Function | Funetion Result |
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D1 M1 1 3685 ps | 2,45 dB | D1 M1 1 161617 ms | -0.91 dB |
N T v | (1111111 J—

Date 18.5EP. 2020 212333
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8-DPSK DH5

Date 18.5EP. 2020 212358

AFH Mode DH1

Spectrum | 1'%-‘
Ref Level 15.00 d8m & RBW 1 MMz
fo it 30 dE & BWT T.8ms & VBW 3 MHD
SGL TRG: VID TDF
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D1 M1 1 2.8777 ms | -1.07 @B
N (1111111 J—

AFH Mode DH3

Date: 18.5EP. 2020 212111

AFH Mode DH5

Date: 18.5EP. 2020 212135

Spectrum I 1? Spectrum I 1?
Ref Level 15.00 d8m & RBW 1 MMz Ref Level 15.00 d8m & RBW 1 MMz
po ALt 30dB @ BWT L1ms & VBW 3 MHz fo At 3008 @ BWT 44 ms @ VBW 3 MHZ
SGL TRG: VID TDF SGL TRG: VID TDF
i.lp‘c Clrw i.lp‘c Clrw -{
s | Mi M1l FHT dBm| s T B T 0.26 dB|
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Marker Marker
Type | Ref | Tre | *-valug | ¥value | Function | Funetion Result | Type | Ref | Tre | *-valug | v-volue | Function | Funetion Result |
I I 1| 11,67 s | 7.87 dim | I I 1| 1317 s | 8.30 dim |
D1 M1 1 378.0 s | -0.19 48 D1 M1 1 1.62203 ms | 0.26 0B

Date 18.5EP. 2020 21.2205

Spectrum | 1'%-‘
Ref Level 15.00 &m S RBW 1 MH:
fo it 30 dE & BWT T.8ms & VBW 3 MHD
SGL TRG!VID TOF
i.m Cirw |
] 1 Difll [, ~0.10 dB|
30 i G 8,000 gan -5 28563 ms)
Mil1] T 8.59 dim
15.7 prs]
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P PTORT A ST O L. 1y P Y
b e iy e i i '
S008
008
70
L0
GF 2491 GHe 601 pts 780.0 s/
Marker
Type | Rof | Tre | *-valus | ¥-value [ Function Functlon Result |
Mi | 1 15745 | 8.59 dbm |
pil M1 1 2.8563 ms | -0.10 g8
N (1111111 J—
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A.6 Conducted Spurious Emissions & Authorized-band band-edge

Test Data

Report No.: BL-SZ2090475-601

Low -27.24 8.63 -11.37 Pass
Middle -26.58 8.50 -11.50 Pass
High -27.23 8.28 -11.72 Pass

Low -26.86 8.64 -11.36 Pass
Middle -27.42 8.51 -11.49 Pass
High -27.07 8.24 -11.76 Pass

GFSK

-26.69

8.30

-11.7

Pass

8-DPSK

-27.51

8.50

-11.5

Pass
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% Report No.: BL-SZ2090475-601

Test Plots
GFSK LOW CHANNEL, CARRIER LEVEL GFSK LOW CHANNEL, BAND EDGE

Ref Level 20.00 d8m & RBW 100 kHz Ref Level 15.00 d8m - RBW 100 kMz

e At I0dE SWT 19 ps @ VBW J00kHZ  Mode Auto FFT le Au I0dE BWT 19 us @ VBW J00kHz  Mode Auto FFT
TOF TOF
@ 1P% Max | s
] .63 dim 0 Malil “50.30 dhm
s ML 2.40215970 GHz 2.9991350 GHz|
a2 N e 0 ¢8 mMif1] 41.02 dim|
¥4 \ e 2.3908670 GHz]
o A0 dRm—it

0 o T i \
/ \

=1 < = 27 \

-0
Ve WA AV VA
j,- e | S0Bm— e
50 dB -50 de
-70 dBi
5 0
o -80 dBi
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CF 2.402 GHz GO pts Span 3.0 MHz
Marker I ot 1 11 = Tt 1 1]
Type | Ret | Tre | wevalug | Yevalue | Function | Function Resuft Il i k2 11l ) 4 GHz | dim | | |
M1 1 2 4021857 GHz | #.63 dim | [l 2399135 GHz | -E0.30 dbm |
v )
)i ) Wi ee i ) (I
Date: 18.SEP 2020 2054 11 Date 18.5EP 2020 205513

GFSK LOW CHANNEL, SPURIOUS 30 MHz ~ 3 GFSK LOW CHANNEL, SPURIOUS 3 GHz ~ 25

GHz GHz
{%] Spectrum I {na

Spectrurm
Ref Level 20.00 d8m ® RAW 100 kH: Ref Level 20.00 d8m & RBW 100 kHz
f ant 0 db BWT 29.7 ms & VBW 300 kHz  Mode Auto Sweep Sl 0 dB  BWT 220 ms & VBW 300 kHz Mode Auto Swaep
ToF To0F
Elpk Max Elpk Max
m211] 44.20 dBm| Mil1] ~27.24 dim|
" 1.018390 Gz " 19.67460 Gz
A M) 4404 dim| A m2(1] -27.52 dm|
2.903130 GHz| 21.80250 GHz|
=A08Bm=—4r1y 11370 dBm =M0LdAm=r; .}1.370 d&m
o 20 ML "2
i = Toa el L iien
40 - -40 M
s i o ) . O T T p——— et A
a0 o8
40 dBi 40 dBi
70 -70
Htoart 30,0 MHz 4001 pts ﬂﬂE 3.0 GHz Htort 3.0 GHz 4001 pts ﬂm 25.0 GHz
Marker Marker
Type | Ref | Tre | *-valug | ¥value | Function | Funetion Result | Type | Ref | Tre | *-valug | v-volue | Function | Funetion Result |
TV 290313 Gz | ~44.04 dm | i (Y 16.6746 Gz | -27.24 dim | i 1
12 ] 1.01839 GHz | 44,28 dim | 12 ] 21 8025 Mz | ~27,52 dbm |
N T e | [
Date 18.5EP. 2020 205438 Date: 18.5EP. 2020 2054 51

GFSK MIDDLE CHANNEL, CARRIER LEVEL

=)

Spectrum
Ref Level 20.00 d8m ® RBW 100 kHr
b At I0dB  SWT 19 ps & VOW 300 kHz  Mode Auto FET
TOF
Elpk Max
Mil1] B.50 dhm|
M1 244115470 GHz]
Lol /,_.__,.\
-10
o W N

=0 d8
60
=70 dei
CF 2.441 GHz 601 E! SEM 3.0 MHz
Markor
Type | Ret | Tre | H-valug | v-value | Function | Function Result |
M1 1| 24411547 GHz | 8,50 dbm | 1

i

Date 18.5EP. 2020 205620
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Report No.: BL-SZ2090475-601

GFSK MIDDLE CHANNEL, SPURIOUS 30 MHz ~  GFSK MIDDLE CHANNEL, SPURIOUS 3 GHz ~
3 GHz 25 GHz

Spectrum | 1"“,‘ Spectrum | 1"“,‘
Ref Level 20.00 d8m  RBW 100 b0z Ref Level 20.00 d8m = RBW 100 oz
o Att 0 0B SWT 29.7ms @ VBW 300 kHZ  Mode Auto Swaop b At 0 A SWT 220 ms @ VBW 300kHz  Mode Auto Sweep
TOF TOF
@17k Max | s
EED] 34,87 aom| M 76,50 dim|
= 1.122320 GHz] S 23.82700 GHz]
bk Ml ~45.30 dim| i maq1] ~27.99 dom|
L 279,050 MHz 21.78060 GHz]
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i i i e
AL T - Al T s
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40 a8 e,
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Start 0.0 Mz 4001 pts Stop 9.0 GHiz tart 9.0 GHz 001 pts Stop 25.0 GHz
Marker Marker
Type | Ret | Tre | -valus | ¥-value | Function | Function Result | Type | Ref | Tre | *-valus | ¥-value | Function | Function Result |
- 1 279.05 MHz | 45,38 oBm_ | | ML) I af 23.837 GHZ | 26,58 dim | | |
12 1 112232 GHz | -44.87 dim - 217806 GHz | -27.99 dim |
¥ - ]
)i ) T e | ) [
Date: 18.5EP 2020 2056 42 Date 18.5EP 2020 205658

GFSK HIGH CHANNEL, CARRIER LEVEL GFSK HIGH CHANNEL, BAND EDGE

Spectrum I l?l Spectrum I o

Ref Level 20.00 d8m = RBW 100 vz Ref Level 15.00 d8m & RBW 100 FHs
o Att 30 0B SWT 19 us @ VBW 300Kz Mode Auto FFT b At 30dB SWT 19 s @ VBW 300 kM Mode Auto FET
TOF TOF
@17k Max | s
] B.20 dom — EE] “H1.40 aim|
M1 248015470 GHz] 2.4B60290 GHz
i = m Mgl -51.05 diim
- % e 2.4R3B660 GHz]

5. :::D? 111 720.1\:
o -, g I
“[/ =" L, /\/\\ 5 M1 M3

30
a0 e
-—ﬂ;. \\fk 3 TR w—_ v VY p——
-50 de -60
70 dBn
-60
-80 dBi
=70 dii e
CF 24835 GHz 601 Es Span 10.0 MHz
Marker
CF 2.48 GHz 601 pts Span 3.0 MHz .
Marker
e | Ret | Tre ®-valug Vevalue Function Function Resull
1 1 2.4801547 GHz | 8.28 dim

X ) o we

Date: 18 SEP. 2020 205805

GFSK HIGH CHANNEL, SPURIOUS 30 MHz ~ 3

(=)

Spectrumnm 1? Spectrum I
Ref Level 20.00 d8m ® RAW 100 kH: Ref Level 20.00 d8m & RBW 100 kHz
f ant A0 db BWT 29.7 ms & VBW 300 kHz  Mode Auto Sweep Sl 30 dBE BWT 220 ms & VBW 300 kMz Mode Auto Swaep
ToF To0F
Elpﬁ Max Elpﬁ Max
m211] 4445 dim| Mil1] ~32.55 dBm|
S 1.051050 GHz| S 15.26470 GHz|
A M) 43,45 dm| A m2(1] -27.23 dim|
2.736530 GHz| 2385900 0Hz|
=10 8BM=—p,) 11720 dBn =10 9BM=y .11 720 din
20 20 I
i i My WIFES] o ,'E‘u_'L
j 77 b s
e A 1
" " o
i o cn
40 dBi 40 dBi
-70 -70
Htoart 30,0 MHz 4001 pts Stop 3.0 GHz Htort 3.0 GHz 4001 pts Stop 25.0 GHz
Marker Marker
Type | Ref | Tre | *-valug | ¥value | Function | Functlon Result | Type | Rof | Tre | *-valug | v-volue | Function | Functlon Result |
TV ) 2.73833 GHE | 4245 i | | O | B 15.2647 iz -32.55 dim | |
M2 | 1 105105 GHz | 44,45 dibm | M2 | 1 23,859 GHz | -27,23 dbm |
Y Y ]
N ] T e | ) (T
Date 18.5EP. 2020 205631 Date 18.5EP. 2020 205644
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Report No.: BL-SZ2090475-601

8-DPSK LOW CHANNEL, CARRIER LEVEL 8-DPSK LOW CHANNEL, BAND EDGE

Ref Level 20.00 d8m & RBW 100 kHz Ref Level 15.00 d8m - RBW 100 kMz
f= Att 30 dB  SWT 19 us & VBW 300 kHz Mode Auto FFT f= Att 30 dB SWT 19 ys & VAW 300 kHz  Mode Auto FFT
TOF TOF
Elp‘( Max Elp‘( Max
Mil1] B.64 dium)| Ma[1] 42.20 dim|

M1 2.40215470 GHz| b 2.3995170 GHz|

e o a8 mif1] 40.87 dbm|
/—u-f\/‘\__ 0 dm 25998670 GHz|

" S e / \
: P A L i \

30 3 Ml
40 -50 dBm —
50 B 60
5 70 dB
T -80 dBi
CF 2.4 GHz 601 ES &ﬂn 10.0 MHz
CF 2.402 GHz 601 E! SEM 3.0 MHz
Markor
Type | Ret | Tre | X-valug | ¥-value | Funetion | Function Result |
M | 1 24021547 GHz | 8.64 dim | |
N J T e
Date 18.5EP. 2020 210346 Date 18.5EP. 2020 21.04 46

8-DPSK LOW CHANNEL, SPURIOUS 30 MHz~3  8-DPSK LOW CHANNEL, SPURIOUS 3 GHz ~ 25

GHz GHz
{‘a Spectrum I {-a

Spectrurm
Ref Level 20.00 d8m ® RAW 100 kH: Ref Level 20.00 d8m & RBW 100 kHz
f ant A0 db BWT 29.7 ms & VBW 300 kHz  Mode Auto Sweep Sl 30 dBE BWT 220 ms & VBW 300 kMz Mode Auto Swaep
ToF To0F
Elp\ Max Elp\ Max
m211] 42.91 dfm| Mil1] -32.88 dim|
" 969,400 Mz " 15.01420 Gz
A M) 44.57 dim| A m2(1] ~26.86 dom|
530.690 MHz| 24.65630 GHz|
=10dBm=r, .11 360 dér =100Bm=1r} .}1.360 dBm
20 20 e
= = o P " i
40 - - -0 &J
2 | T A | (TPl e kst by
s -50 dB:
40 dBi 40 dBi
-70 -70
Htoart 30,0 MHz 4001 pts Stop 3.0 GHz Htort 3.0 GHz 4001 pts Stop 25.0 GHz
Marker Marker
Type | Ref | Tre | ¥-valug | v-value | Function | Functlon Result | Type | Rof | Tre | *-valug | v-volue | Function | Functlon Result |
| M1 | 1] 530.69 MHz | 44,57 dém | I | | M1 | 1] 15.3142 GHz | -32.88 dim | I |
M2 1 69,4 MMz | 42,91 dbm | M2 1 24 6563 GHz | ~26.86 dbm |
Y Y ]
N ] T e | ) (T
Date 18.5EP. 2020 21.04.08 Date 18.5EP. 2020 21.04 22

8-DPSK MIDDLE CHANNEL, CARRIER LEVEL

Spectrum | l'é’!

Ref Level 20.00 d8m & RBW 100 kHz
f= Att 30 dB  SWT 19 us & VBW 300 kHz Mode Auto FFT
TOF
Elp‘( Max
Mil1] A.51 dim)|
M1 244115470 GHz|

i”: P P e

CF 2.441 GHz 601 E! SEM 3.0 MHz
Markor
Type | Ret | Tre | X-valug | ¥-value | Funetion | Function Result |
M | 1 2 4411547 GHz | 8.51 dim | 1
) J

Date 18.5EP. 2020 21.06.03
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8-DPSK MIDDLE CHANNEL, SPURIOUS 30 MHz
~3 GHz

Report No.: BL-SZ2090475-601

8-DPSK MIDDLE CHANNEL, SPURIOUS 3 GHz ~
25 GHz

Spectrum I 1? Spectrum I 1?
Ref Level 20.00 d8m ® RAW 100 kH: Ref Level 20.00 d8m & RBW 100 kHz
f ant A0 db BWT 29.7 ms & VBW 300 kHz  Mode Auto Sweep Sl 30 dBE BWT 220 ms & VBW 300 kMz Mode Auto Swaep
ToF To0F
Elpk Max Elpk Max
m211] 43,77 dim| Mil1] ~32.80 dBm|
S 2.764320 GHz| S 15.50660 GHz|
A M) 44.33 dm| A m2(1] -27.42 dm|
1.114890 GHz| 21.79160 GHz|
=10 8BM=—s,) .11 430 dBn =10 8BM=—s,) .11 430 dBn
-20 -20
"2
= = M3 P Mg o
i 1 7 g T M
Rt e e PR oy i
a0 dn
40 dBi 40 dBi
-70 -70
Htoart 30,0 MHz 4001 pts Stop 3.0 GHz Htort 3.0 GHz 4001 pts Stop 25.0 GHz
Marker Marker
Type | Ref | Tre | *-valug | v-value | Function | Functlon Result | Type | Rof | Tre | *-valug | v-volue | Function | Functlon Result |
| M1 | 1] 1.11489 GHz | 44,33 dim | I | | M1 | 1] 15.5066 GHz | -32.80 dim | I |
M2 | 1 2.76432 GHz | 43,77 dibm | M2 | 1 21.7916 GHz | -27,42 dbm
Y Y ]
N ] W e | ) (T

Date 18.5EP. 2020 210623 Date 18.5EP. 2020 21.06.36

8-DPSK HIGH CHANNEL, CARRIER LEVEL 8-DPSK HIGH CHANNEL, BAND EDGE

Spectrum I l?! Spectrum I 1?
Ref Level 20.00 d8m & RBW 100 kHz Ref Level 15.00 d8m - RBW 100 kMz
f= Att 30dE  SWT 19 s & VAW 300 kHr  Mode Auto FFT f= Att 30dE  SWT 19 s & VBW 300 kMz  Mode Auto FFT
ToF ToF
Elpﬁ Max Elpﬁ Max
CITEY] T2 dim o CEE] 50,9 dim|
P M1 2.48015970 GHz| i 2.4850310 GHz|
L —_s M1l -52.16 dim|
f“’ \‘_ 0 g l 2.4830160 GHz|
=M ﬁmf 1 -11.760 dBm
1o / \\ 2048 J 1\
20 dBi o
J N b g A
a0 a0 08
_/—\/ |- O w1 M3
=0 -50 e TS e Ep e S
50 B 60
& <70 dar
T -80 dBi
CF 2.4835 GHz 601 ES gean 10.0 MHz
Marker
CF 2.48 GHz 601 E! GEM 3.0 MHz o
Markor | 1
Type | Ref | Tre | W-valug | ¥-value | Function | Function Result | I | T - 1
M | 1 24801557 GHz | 8,24 dim | ] 1 I “50.,
N J T e | J W e

Date 18.5EP. 2020 210902 Date 18.5EP. 2020 21:1006

8-DPSK HIGH CHANNEL, SPURIOUS 3 GHz ~ 25

GHz

8-DPSK HIGH CHANNEL, SPURIOUS 30 MHz ~ 3

= =

Date 18.5EP. 2020

210923

Date 18.5EP. 2020 21.09.36

48 | 75

Spectrurm
Ref Level 20.00 dBm & REW 100 kHz Ref Level 20.00 dBm & RBW 100 kHz
f ant A0 db BWT 29.7 ms & VBW 300 kHz  Mode Auto Sweep Sl 30 dBE BWT 220 ms & VBW 300 kMz Mode Auto Swaep
ToF To0F
| s | s
M1 4.3+ B M1l “Z7.07 dBm
i S30.800 M| i 21.78060 GHz|
A M) 44.53 dm| A m2(1] ~27.76 dm|
2.704750 GHz 24,7990 GHz
10BM=5; .11.760 1Ty 11760
20 20 = -
30 0 " i . |
an " o M
i A— L% A L\ P
oo he s ac sl i i PRTPEN RrToay SO abtoiad .4
-60 dB -60 dB
-70 -70
Htoart 30,0 MHz 4001 pts ﬂﬂE 3.0 GHz Htort 3.0 GHz 4001 pts ﬂE 25.0 GHz
Marker Marker
Type | Ref | Tre | X-valus | ¥value | Function | Functlon Result | Type | Rof | Tre | X-valus | v-volue | Function | Functlon Result |
| M1 | 1] 2.79475 GHz | 44,53 dim | I | | M1 | 1] 21.7806 GHz | -27.07 dim | I
mel |1l 930.8 MHz | 44,34 dbm | mel |1l 24.7333 GHz | -27.76 dbm
]
N J T e | J (T



% Report No.: BL-SZ2090475-601

GFSK HOPPING, CARRIER LEVEL

Ref Level 15.00 d8m & RBW 100 kHz
f= Att 30 dE SWT 1138 ys & VBW 300 kHr Mode Auto FFT

| G

10

T T T I Mil1] 6,30 dim|
2 430180 GHz|

0 dam:

=10 dEd

20 dB

30 dB

40 dB

&0 der

=70 dei

-80 dBm
CF 2.441 GHz 601 E! sEH 100.0 MHz
rkor
Type | Ret | Tre | X-valug | ¥-value | Funetion | Function Result |
ML 1 2.43018 GHz | 8.30 dbm | 1

Date 18.5EP. 2020 211233

GFSK HOPPING BAND EDGE (LOW) GFSK HOPPING BAND EDGE (HIGH)

Spectrum I 1? Spectrum I 1?

Ref Level 15.00 d8m & RBW 100 kHz Ref Level 15.00 d8m ® RBW 100 kM2

b Att I0dE SWT 19 us = VBW 300kHz  Modo Auto FFT b Att I0dB SWT 19 us = VBW 300 kHz  Mode Auto FFT
TOF TOF
Em Max Em Max
— Ma1] 0,26 dBm . MAT1] 8,90 dBm
2. 480370 2. AB49980 GHz
M1l 452 difim m o ¥ M1l 49,62 diim,
o 390100 fiHz| 7’“" \\ ; 2ARANLG0 GHz|
=10 dBm=—1n; .11.700 dr f =10.dBm=1r, .11.700 dBr
-20 dB -/ -20 dB \
<30 dBi <30 dBi

40 40
) 1 » f\‘ ,1\/ ' M3
x X ) Lv oy we % X &

. o I X
R v Ry g v 0 o T T o R e B e
-0 der -0 der
70 der 70 der
<80 di <80 di
©F 2.4 Gz &1 pis Span 10.0 Mz ©F 2.4835 GHz &1 pis Span 10.0 Mz
Marker
M2, |1 . 2.40GHz | -49.36 dim | I | | M2 |1 _ 2.4835 GHz | 52,47 dim |
CE—— 2398037 GMz | -48,26 dim | CE—— 2484598 GHz | -48.98 dim
Date: 18.5EP 2020 211405 Dater 18.56P 2020 211427

Spectrum I 1? Spectrum I 1?

Ref Level 15.00 d8m & RBW 100 kHx Ref Level 15.00 d8m & RBW 100 kM

b ant 0 A SWT 25.7 ms @ VBW 300 ke Mode Auto Sweep b att 0db SWT 220 ms @ VBW 300kH:  Mode Auto Sweap
TOF TOF
| s | s
o LE] 39,20 | o ER] 76,60 |
o 499,300 MHz o 21.00250 GHz]
mif1] m 44,55 dBm| mif1] ~27.55 dim|
o gam 1.043690 GHz Ll 29.01050 (H3]
=10 0BM=ls;; .11 700 denm A dBm=—tc,; .13 700 dens
i 20 d8r L Cn
= e A Ll Ll
30 dBm <30 /— o -
a0 4 L A
i E ¥ ,..32« AR b e
N X = " e

-0 der
&0
~70 din
70
<80 di
i Start 3.0 GHz 001 pis Stop 750 Ghiz
Btart 90,0 MHz 001 pts Stop 3.0 GHz |arker
Marker - Xovplog
Type | Rof | Tre | -valus | ¥-value | Function | Function Result | 1 23.9195 GHa | |
| M1 | 1] 1.04363 GHz | 44,55 dim | I | i |1 20.1915 GHz | I I |
M2 1 399.3 MMz | -44.29 dim | M3 1 21,8025 GHz | . |
N T e | [
Date: 18.5EP 2020 211320 Date 18.5EP 2020 211337
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&n

Report No.: BL-SZ2090475-601

8-DPSK HOPPING, CARRIER LEVEL

Spectrum | l“é-'!

Ref Level 15.00 d8m

& RBW 100 kHz

b ant 0d SWT 1138 s @ VBW 300 kHe  Made Auto FET
TOF
| s
T [T ] B.50 dim|
- 2420190 GHz]
N Lo ddl e,
0 gam ey
=10 dBi
e
=30 d&

o u

&0 der

=70 dei

-80 dBm

CF 2.441 GHz Span 100.0 MHz

Function Result |

601 pts
| Function |

¥-valus
8.50 dim

X-valug |

Markor
Type | Ref | Tre |
ML 1 2.42819 GHz |

i

Date 18.5EP. 2020 211635

8-DPSK Hopping BAND EDGE (LOW) 8-DPSK Hopping BAND EDGE (HIGH)

Spectrum I 1? Spectrum I 1?
Ref Level 15.00 d5m & RBW 100 kHz Ref Level 15.00 d5m & RBW 100 kHz
b Att I0dE SWT 19 us = VBW 300kHz  Modo Auto FFT b Att I0dB SWT 19 us = VBW 300 kHz  Mode Auto FFT
TOF TOF
Em Max Em Max
o Ma1] 37.90 dBm, 5B MAT1] 36,78 dBm
o 2.3890030 G b 2.4B80260 GHz
Mif1] | s M1 51,040 dim|
b 23996670 0Hz| el 24841660 GHz|
=10.dBm=—1n; .11500 dBr H =10.dBm=—1n; .11500 dBr
-20 dB / -20 dB \
B (\/w <30 68 \\
L L A L Va _
7 5 . M1 k'
[ S0 R = S Sy - =
~50 B ~60 B
~70 B ~70 B
-80 dBi -80 dBi
CF 2.4 GHz B01 pts Span 10.0 MHz CF 24835 GHz B01 pts Span 10.0 MHz
Marker
1 1l i GHz |
M2, ] 1 . 2.40GHz |
13 1 2,398003 GHz |

Date: 18.5EP. 2020 211718

Spectrum I 1? Spectrum I 1?
Ref Level 15.00 d8m = RBW 100 vz Ref Level 15.00 d8m & RBW 100 bz
b att 0dE SWT 25.7ms & VBW 300 KKz Modn Auto Sweap b att 0dE SWT 220 ms & VBW 300 kH:  Mode Auto Sweap
ToF ToF
| s | s
P ] 33,44 ai| P EE] 32,52 dBm
o 1006510 GHz] o 15.32520 GHz]
M1 44.14 dDm| Mgl ~28.13 dom|
e 796.440 MHz L 2209680 GHz]
A0 dAm=—t:: 4y 500 =10.dBm=—1n; .11500 dBr
i 20 derr —
<30 dB M3 o . b PR
30 dBm r e
I 40 dei § = =
. bt
i z ¥ LT o e ,‘-‘aﬁw‘
L =
-0 der
&0
~70 din
70
<80 di
i Start 3.0 GHz 001 pis Stop 750 Ghiz
Btart 90,0 MHz 001 pts Stop 3.0 GHz Thor
Marker e _ntl SERLE
Type | Rof | Tre | *-valus | ¥value | Function | Functlon Result | | | I
M1 | 1) 1.00651 GHz | -43.44 dbm | | I oHz | |
M2 1 796,44 MHz | 4414 dim | [ 15.3252 GHz |
N Tm e | [

Date: 18.5EP. 2020 21:17.35
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@@n Report No.: BL-SZ2090475-601

A.7 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
60-]
M1
50—
M2
- M3
Ma M5 Mo
40-
2
T\g 30-
20~
10~
0.0-1 T 7 d
015 1 10 30
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Line Verdict
(MHz) (dBuV) (dB) (dBuV) (dB)
1 0.150 45.09 10.41 66.00 -20.91 Peak L Pass
1% 0.150 30.00 10.41 56.00 -26.00 AV L Pass
2 0.166 43.73 10.40 65.16 -21.43 Peak L Pass
2% 0.166 28.30 10.40 55.16 -26.86 AV L Pass
3 0.226 40.24 10.36 62.60 -22.36 Peak L Pass
3 0.226 27.44 10.36 52.60 -25.16 AV L Pass
4 0.296 37.18 10.33 60.35 -23.17 Peak L Pass
4% 0.296 25.89 10.33 50.35 -24.46 AV L Pass
5 1.222 35.95 10.25 56.00 -20.05 Peak L Pass
5** 1.222 23.90 10.25 46.00 -22.10 AV L Pass
6 2.866 38.15 10.28 56.00 -17.85 Peak L Pass
6** 2.866 23.32 10.28 46.00 -22.68 AV L Pass
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@@n Report No.: BL-SZ2090475-601

CE Test case_FCC_CE_FCC PART 15B_ Class B
80—

70+

M1
50~

M2

M3
M4 M5 Mé

-
T

Level (dBuV)
w
e

20-]

0.0- T T 1
0.15 1 10 30

Frequency (MHz)

No. Frequency | Results Factor | Limit Over Limit Detector | Line Verdict
(MHz) (dBuV) (dB) (dBuV) (dB)
1 0.154 43.91 10.41 65.78 -21.87 Peak N Pass
1** 0.154 29.27 10.41 55.78 -26.51 AV N Pass
2 0.190 42.09 10.38 64.04 -21.95 Peak N Pass
2% 0.190 28.60 10.38 54.04 -25.44 AV N Pass
3 0.250 39.29 10.33 61.76 -22.47 Peak N Pass
3** 0.250 26.27 10.33 51.76 -25.49 AV N Pass
4 0.312 37.13 10.33 59.92 -22.79 Peak N Pass
4 0.312 25.85 10.33 49.92 -24.07 AV N Pass
5 0.360 36.92 10.31 58.73 -21.81 Peak N Pass
5** 0.360 24.70 10.31 48.73 -24.03 AV N Pass
6 4.230 37.74 10.31 56.00 -18.26 Peak N Pass
6** 4.230 23.68 10.31 46.00 -22.32 AV N Pass
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@@n Report No.: BL-SZ2090475-601

A.8 Radiated Spurious Emission

Test Data and Plots

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

Note 2: For the test data above 1 GHz, 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 3: The EUT is working in the Normal link mode below 1 GHz. All modes have been tested and DH5-Hopping
mode is the worst.

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

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.

RE Test case_FCC Part 158_FCC Part 158 Class B 30MHz-1GHz
70

50~

;’A |

l | =
WA
lﬂ'_.,\“‘:h‘i«_ NMLL% mﬂi‘j‘ufw

level (dBuV/m)
w
T

=
=1

Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 48.624 28.83 -22.51 | 40.0 -11.17 Peak 208.70 200 Horizontal | Pass
2 54.783 16.62 -23.17 | 40.0 -23.38 Peak 0.80 200 Horizontal | Pass
3 95.766 14.82 -24.77 | 435 -28.68 Peak 0.00 200 Horizontal | Pass
4 167.352 17.18 -27.02 | 435 -26.32 Peak 230.20 200 Horizontal | Pass
5 201.011 17.81 -23.95 | 435 -25.69 Peak 174.20 200 Horizontal | Pass
6 271.627 27.22 -22.14 | 46.0 -18.78 Peak 11.50 100 Horizontal | Pass
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@@n Report No.: BL-SZ22090475-601

RE Test case_FCC Part 158_FCC Part 158 Class B 30MHz-1GHz

70
s0-
50.
40+
- M1
£
3 u-
T
= M3
E M2
2- Fk
Ay,
0.0+ - !
30 100 1000
Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 48.624 29.63 -22.51 40.0 -10.37 Peak 360.00 200 Vertical Pass
2 54.687 19.51 -23.14 | 40.0 -20.49 Peak 360.00 200 Vertical Pass
3 64.338 21.23 -24.97 | 40.0 -18.77 Peak 360.00 200 Vertical Pass
4 160.950 20.67 -27.23 | 43.5 -22.83 Peak 315.50 100 Vertical Pass
5 201.253 20.76 -23.91 43.5 -22.74 Peak 239.40 100 Vertical Pass
6 277.302 20.42 -21.93 | 46.0 -25.58 Peak 360.00 200 Vertical Pass
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@@n Report No.: BL-SZ2090475-601

Test Data and Plots (1 GHz ~ 10th Harmonic)
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
LIE+2-

M2
10E+2-

80-

70~

M6
W4 M3

M1 M3

level (dBuV/m)

40

e

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 1727.300 47.49 -17.16 74.0 -26.51 Peak 8.00 150 Horizontal Pass
1% 1727.300 29.75 -17.16 54.0 -24.25 AV 8.00 150 Horizontal Pass
2 2402.100 97.57 -12.26 74.0 23.57 Peak 318.00 150 Horizontal N/A
2 2402.100 96.93 -12.26 54.0 42.93 AV 318.00 150 Horizontal N/A
3 4575.400 48.06 -3.88 74.0 -25.94 Peak 360.00 150 Horizontal Pass
3% 4575.400 38.75 -3.88 54.0 -15.25 AV 360.00 150 Horizontal Pass
4 6441.800 51.99 -1.07 74.0 -22.01 Peak 97.00 150 Horizontal Pass
4x* 6441.800 4213 -1.07 54.0 -11.87 AV 97.00 150 Horizontal Pass
5 12850.537 51.50 1.37 74.0 -22.50 Peak 354.00 150 Horizontal Pass
5** 12850.537 41.78 1.37 54.0 -12.22 AV 354.00 150 Horizontal Pass
6 17190.713 55.22 2.31 74.0 -18.78 Peak 278.00 150 Horizontal Pass
6** 17190.713 4513 2.31 54.0 -8.87 AV 278.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E42-

10E+2- M2

a0-
80-|
70-
£ 60
-:; Ml Mz M M3 Mf
E 50-
40 |
i
ao-U
20 ! |
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 1773.700 52.59 -16.99 74.0 -21.41 Peak 39.00 150 Vertical Pass
1** 1773.700 34.41 -16.99 54.0 -19.59 AV 39.00 150 Vertical Pass
2 2402.100 95.11 -12.26 74.0 21.11 Peak 107.00 150 Vertical N/A
2% 2402.100 94.66 -12.26 54.0 40.66 AV 107.00 150 Vertical N/A
3 5024.200 50.02 -3.16 74.0 -23.98 Peak 142.00 150 Vertical Pass
3** 5024.200 40.13 -3.16 54.0 -13.87 AV 142.00 150 Vertical Pass
4 6903.800 52.46 -1.49 74.0 -21.54 Peak 360.00 150 Vertical Pass
4 6903.800 42.28 -1.49 54.0 -11.72 AV 360.00 150 Vertical Pass
5 12568.013 50.92 1.72 74.0 -23.08 Peak 0.00 150 Vertical Pass
5** 12568.013 42.17 1.72 54.0 -11.83 AV 0.00 150 Vertical Pass
6 17185.724 54.46 2.50 74.0 -19.54 Peak 363.00 150 Vertical Pass
6** 17185.724 45.99 2.50 54.0 -8.01 AV 363.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E42-

10E+2- M2

a0-
80-|
70-
'i » M4 . M5
E o M1
20 ! |
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 1744.700 45.90 -17.11 74.0 -28.10 Peak 18.00 150 Horizontal Pass
1** 1744.700 34.44 -17.11 54.0 -19.56 AV 18.00 150 Horizontal Pass
2 2441.100 95.66 -12.83 74.0 21.66 Peak 341.00 150 Horizontal N/A
2% 2441.100 95.14 -12.83 54.0 41.14 AV 341.00 150 Horizontal N/A
3 4808.800 49.39 -2.95 74.0 -24.61 Peak 329.00 150 Horizontal Pass
3** 4808.800 39.63 -2.95 54.0 -14.37 AV 329.00 150 Horizontal Pass
4 6731.800 53.29 -0.56 74.0 -20.71 Peak 281.00 150 Horizontal Pass
4** 6731.800 42.93 -0.56 54.0 -11.07 AV 281.00 150 Horizontal Pass
5 11035.638 49.51 -0.56 74.0 -24.49 Peak 182.00 150 Horizontal Pass
5** 11035.638 40.61 -0.56 54.0 -13.39 AV 182.00 150 Horizontal Pass
6 15795.787 53.39 2.19 74.0 -20.61 Peak 1.00 150 Horizontal Pass
6** 15795.787 45.66 2.19 54.0 -8.34 AV 1.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz

L1E+2+
LOE+2
M2
0 [
80-|
70-
;E 60- M6
H M1 M4 Iy .
E 50- M3
"
20-
20+ T i
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 1778.000 52.85 -16.91 74.0 -21.15 Peak 33.00 150 Vertical Pass
1% 1778.000 38.66 -16.91 54.0 -15.34 AV 33.00 150 Vertical Pass
2 2440.800 91.36 -12.79 74.0 17.36 Peak 220.00 150 Vertical N/A
2% 2440.800 89.69 -12.79 54.0 35.69 AV 220.00 150 Vertical N/A
3 4632.800 48.55 -3.49 74.0 -25.45 Peak 269.00 150 Vertical Pass
3+ 4632.800 38.51 -3.49 54.0 -15.49 AV 269.00 150 Vertical Pass
4 6418.000 52.26 -0.75 74.0 -21.74 Peak 360.00 150 Vertical Pass
4% 6418.000 43.20 -0.75 54.0 -10.80 AV 360.00 150 Vertical Pass
5 11917.112 50.80 1.49 74.0 -23.20 Peak 125.00 150 Vertical Pass
5** 11917112 40.89 1.49 54.0 -13.11 AV 125.00 150 Vertical Pass
6 17470.538 54.99 2.90 74.0 -19.01 Peak 150.00 150 Vertical Pass
6** 17470.538 46.19 2.90 54.0 -7.81 AV 150.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1707.100 50.44 -17.23 | 74.0 -23.56 Peak 99.00 150 Horizontal Pass
1** 1707.100 36.38 -17.23 | 54.0 -17.62 AV 99.00 150 Horizontal Pass
2 2479.900 93.45 -1243 | 74.0 19.45 Peak 311.00 150 Horizontal N/A
2% 2479.900 92.28 -12.43 | 54.0 38.28 AV 311.00 150 Horizontal N/A
3 4457.600 47.54 -3.75 74.0 -26.46 Peak 197.00 150 Horizontal Pass
3** 4457.600 38.64 -3.75 54.0 -15.36 AV 197.00 150 Horizontal Pass
4 6291.400 52.37 -0.39 74.0 -21.63 Peak 360.00 150 Horizontal Pass
4** 6291.400 44.13 -0.39 54.0 -9.87 AV 360.00 150 Horizontal Pass
5 11511.451 50.22 -0.26 74.0 -23.78 Peak 178.00 150 Horizontal Pass
5** 11511.451 40.62 -0.26 54.0 -13.38 AV 178.00 150 Horizontal Pass
6 17417.251 | 55.81 3.69 74.0 -18.19 Peak 1.00 150 Horizontal Pass
6** 17417.251 | 45.38 3.69 54.0 -8.62 AV 1.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1748.600 48.62 -17.28 | 74.0 -25.38 Peak 30.00 150 Vertical Pass
1% 1748.600 47.50 -17.28 | 54.0 -6.50 AV 30.00 150 Vertical Pass
2 2479.800 88.48 -1243 | 74.0 14.48 Peak 172.00 150 Vertical N/A
2% 2479.800 86.12 -12.43 | 54.0 32.12 AV 172.00 150 Vertical N/A
3 4470.400 47.74 -3.67 74.0 -26.26 Peak 348.00 150 Vertical Pass
3** 4470.400 38.20 -3.67 54.0 -15.80 AV 348.00 150 Vertical Pass
4 6720.400 52.56 -1.07 74.0 -21.44 Peak 76.00 150 Vertical Pass
4** 6720.400 41.60 -1.07 54.0 -12.40 AV 76.00 150 Vertical Pass
5 12452.150 | 51.52 1.89 74.0 -22.48 Peak 228.00 150 Vertical Pass
5** 12452.150 | 41.17 1.89 54.0 -12.83 AV 228.00 150 Vertical Pass
6 17454.787 | 55.07 2.84 74.0 -18.93 Peak 75.00 150 Vertical Pass
6** 17454.787 | 44.86 2.84 54.0 -9.14 AV 75.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1746.300 50.24 -17.11 74.0 -23.76 Peak 0.00 150 Horizontal Pass
1** 1746.300 34.99 -17.11 54.0 -19.01 AV 0.00 150 Horizontal Pass
2 2402.000 95.60 -12.26 | 74.0 21.60 Peak 335.00 150 Horizontal N/A
2% 2402.000 94.27 -12.26 | 54.0 40.27 AV 335.00 150 Horizontal N/A
3 4640.000 48.74 -3.51 74.0 -25.26 Peak 75.00 150 Horizontal Pass
3** 4640.000 39.37 -3.51 54.0 -14.63 AV 75.00 150 Horizontal Pass
4 6287.400 52.48 -0.19 74.0 -21.52 Peak 246.00 150 Horizontal Pass
4% 6287.400 43.49 -0.19 54.0 -10.51 AV 246.00 150 Horizontal Pass
5 11887.500 | 50.70 1.58 74.0 -23.30 Peak 94.00 150 Horizontal Pass
5** 11887.500 | 41.44 1.58 54.0 -12.56 AV 94.00 150 Horizontal Pass
6 15842.250 | 53.71 1.41 74.0 -20.29 Peak 86.00 150 Horizontal Pass
6** 15842.250 | 43.72 1.41 54.0 -10.28 AV 86.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1784.000 57.02 -17.02 | 74.0 -16.98 Peak 41.00 150 Vertical Pass
1% 1784.000 35.17 -17.02 | 54.0 -18.83 AV 41.00 150 Vertical Pass
2 2402.000 92.60 -12.26 | 74.0 18.60 Peak 113.00 150 Vertical N/A
2% 2402.000 90.70 -12.26 | 54.0 36.70 AV 113.00 150 Vertical N/A
3 4087.000 47.25 -5.43 74.0 -26.75 Peak 52.00 150 Vertical Pass
3** 4087.000 38.44 -5.43 54.0 -15.56 AV 52.00 150 Vertical Pass
4 6281.600 52.14 -0.23 74.0 -21.86 Peak 175.00 150 Vertical Pass
4** 6281.600 43.43 -0.23 54.0 -10.57 AV 175.00 150 Vertical Pass
5 11999.050 | 50.10 1.27 74.0 -23.90 Peak 84.00 150 Vertical Pass
5** 11999.050 | 41.02 1.27 54.0 -12.98 AV 84.00 150 Vertical Pass
6 17428.537 | 55.26 3.50 74.0 -18.74 Peak 165.00 150 Vertical Pass
6** 17428.537 | 45.95 3.50 54.0 -8.05 AV 165.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1706.500 50.40 -17.23 | 74.0 -23.60 Peak 122.00 150 Horizontal Pass
1** 1706.500 33.06 -17.23 | 54.0 -20.94 AV 122.00 150 Horizontal Pass
2 2441.200 95.24 -12.84 | 74.0 21.24 Peak 315.00 150 Horizontal N/A
2% 2441.200 94.47 -12.84 | 54.0 40.47 AV 315.00 150 Horizontal N/A
3 4447.800 47.86 -3.91 74.0 -26.14 Peak 298.00 150 Horizontal Pass
3** 4447.800 39.73 -3.91 54.0 -14.27 AV 298.00 150 Horizontal Pass
4 6677.600 52.31 -0.57 74.0 -21.69 Peak 101.00 150 Horizontal Pass
4** 6677.600 43.26 -0.57 54.0 -10.74 AV 101.00 150 Horizontal Pass
5 10942.200 | 50.77 -0.09 74.0 -23.23 Peak 100.00 150 Horizontal Pass
5** 10942.200 | 40.67 -0.09 54.0 -13.33 AV 100.00 150 Horizontal Pass
6 17432.738 | 54.87 3.35 74.0 -19.13 Peak 360.00 150 Horizontal Pass
6** 17432.738 | 46.12 3.35 54.0 -7.88 AV 360.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz

L1E+2+
LOE+2
M2
" T
80-|
70-
E ML
E 60- e M5
$ bl s
S M3
i 50
T v
20-
20 T i
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 2115.100 57.63 -14.22 | 74.0 -16.37 Peak 48.00 150 Vertical Pass
1% 2115.100 38.68 -14.22 | 54.0 -15.32 AV 48.00 150 Vertical Pass
2 2440.800 89.17 -12.79 | 74.0 15.17 Peak 218.00 150 Vertical N/A
2% 2440.800 85.63 -12.79 | 54.0 31.63 AV 218.00 150 Vertical N/A
3 4635.400 48.64 -3.49 74.0 -25.36 Peak 151.00 150 Vertical Pass
3** 4635.400 39.18 -3.49 54.0 -14.82 AV 151.00 150 Vertical Pass
4 6613.000 53.30 0.19 74.0 -20.70 Peak 77.00 150 Vertical Pass
4** 6613.000 43.89 0.19 54.0 -10.11 AV 77.00 150 Vertical Pass
5 11921.424 | 50.60 1.50 74.0 -23.40 Peak 46.00 150 Vertical Pass
5** 11921.424 | 42.18 1.50 54.0 -11.82 AV 46.00 150 Vertical Pass
6 16147.013 | 54.10 1.02 74.0 -19.90 Peak 199.00 150 Vertical Pass
6** 16147.013 | 43.82 1.02 54.0 -10.18 AV 199.00 150 Vertical Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1745.500 49.97 -17.11 74.0 -24.03 Peak 16.00 150 Horizontal | Pass
1% 1745.500 30.43 -17.11 54.0 -23.57 AV 16.00 150 Horizontal | Pass
2 2479.900 92.37 -12.43 | 74.0 18.37 Peak 289.00 150 Horizontal | N/A
2% 2479.900 89.02 -12.43 | 54.0 35.02 AV 289.00 150 Horizontal | N/A
3 4435.600 47.42 -4.26 74.0 -26.58 Peak 360.00 150 Horizontal | Pass
3** 4435.600 38.44 -4.26 54.0 -15.56 AV 360.00 150 Horizontal | Pass
4 6687.800 52.53 -0.24 74.0 -21.47 Peak 152.00 150 Horizontal | Pass
4% 6687.800 44.42 -0.24 54.0 -9.58 AV 152.00 150 Horizontal | Pass
5 11936.088 | 50.49 1.69 74.0 -23.51 Peak 16.00 150 Horizontal | Pass
5** 11936.088 | 42.09 1.69 54.0 -11.91 AV 16.00 150 Horizontal | Pass
6 17200.425 | 54.33 1.87 74.0 -19.67 Peak 363.00 150 Horizontal | Pass
6** 17200.425 | 45.33 1.87 54.0 -8.67 AV 363.00 150 Horizontal | Pass
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RE Test case FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1745.800 57.33 -17.11 74.0 -16.67 Peak 55.00 150 Vertical Pass
1% 1745.800 39.53 -17.11 54.0 -14.47 AV 55.00 150 Vertical Pass
2 2480.100 88.03 -12.43 | 74.0 14.03 Peak 178.00 150 Vertical N/A
2% 2480.100 87.45 -12.43 | 54.0 33.45 AV 178.00 150 Vertical N/A
3 4591.800 48.21 -3.72 74.0 -25.79 Peak 126.00 150 Vertical Pass
3+ 4591.800 39.52 -3.72 54.0 -14.48 AV 126.00 150 Vertical Pass
4 6684.000 52.44 -0.32 74.0 -21.56 Peak 200.00 150 Vertical Pass
4 6684.000 43.87 -0.32 54.0 -10.13 AV 200.00 150 Vertical Pass
5 10951.975 | 50.06 -0.30 74.0 -23.94 Peak 31.00 150 Vertical Pass
5** 10951.975 | 40.62 -0.30 54.0 -13.38 AV 31.00 150 Vertical Pass
6 17880.562 | 55.71 3.58 74.0 -18.29 Peak 360.00 150 Vertical Pass
6** 17880.562 | 45.68 3.58 54.0 -8.32 AV 360.00 150 Vertical Pass

66 / 75



@@n Report No.: BL-SZ2090475-601

Hopping Mode:
RE Test case_FCC Part 15C_FCC 15.247(2.4G) 1GHz-18GHz
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Frequency (MHz)

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

1 1744.000 51.82 -17.11 74.0 -22.18 Peak 105.00 150 Horizontal | Pass
1% 1744.000 36.75 -17.11 54.0 -17.25 AV 105.00 150 Horizontal | Pass
2 2401.800 95.15 -12.26 | 74.0 21.15 Peak 317.00 150 Horizontal | N/A
2% 2401.800 92.42 -12.26 | 54.0 38.42 AV 317.00 150 Horizontal | N/A
3 2478.200 92.72 -12.47 | 74.0 18.72 Peak 341.00 150 Horizontal | N/A
3** 2478.200 91.71 -12.47 | 54.0 37.71 AV 341.00 150 Horizontal | N/A
4 6788.000 52.24 -0.68 74.0 -21.76 Peak 360.00 150 Horizontal Pass
4** 6788.000 42.72 -0.68 54.0 -11.28 AV 360.00 150 Horizontal Pass
5 11037.938 | 50.38 -0.53 74.0 -23.62 Peak 334.00 150 Horizontal | Pass
5** 11037.938 | 41.14 -0.53 54.0 -12.86 AV 334.00 150 Horizontal | Pass
6 15792.375 | 54.22 2.08 74.0 -19.78 Peak 363.00 150 Horizontal | Pass
6** 15792.375 | 44.23 2.08 54.0 -9.77 AV 363.00 150 Horizontal | Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
11E42-

10E+2-

M2}
| M3

80~

70~

M1 M6
M4 M5

|
b

level (dBuV/m)
e

20 T i
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 1995.200 57.28 -15.56 | 74.0 -16.72 Peak 55.00 150 Vertical Pass
1% 1995.200 41.15 -15.56 | 54.0 -12.85 AV 55.00 150 Vertical Pass

2 2402.600 92.12 -12.27 | 74.0 18.12 Peak 150.00 150 Vertical N/A
2% 2402.600 87.10 -12.27 | 54.0 33.10 AV 150.00 150 Vertical N/A

3 2479.000 83.95 -12.45 | 74.0 9.95 Peak 0.00 150 Vertical N/A
3+ 2479.000 83.41 -12.45 | 54.0 29.41 AV 0.00 150 Vertical N/A

4 3883.800 44.00 -5.49 74.0 -30.00 Peak 2.00 150 Vertical Pass
4 3883.800 47.09 -5.49 54.0 -6.91 AV 2.00 150 Vertical Pass
5 10949.100 | 49.15 -0.24 74.0 -24.85 Peak 105.00 150 Vertical Pass
5** 10949.100 | 40.66 -0.24 54.0 -13.34 AV 105.00 150 Vertical Pass
6 16968.375 | 54.47 1.96 74.0 -19.53 Peak 315.00 150 Vertical Pass
6** 16968.375 | 45.25 1.96 54.0 -8.75 AV 315.00 150 Vertical Pass

68 / 75



@@n Report No.: BL-SZ2090475-601

RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1746.300 50.24 -17.11 74.0 -23.76 Peak 0.00 150 Horizontal Pass
1** 1746.300 34.99 -17.11 54.0 -19.01 AV 0.00 150 Horizontal Pass
2 2402.000 95.60 -12.26 | 74.0 21.60 Peak 335.00 150 Horizontal N/A
2% 2402.000 94.27 -12.26 | 54.0 40.27 AV 335.00 150 Horizontal N/A
3 4640.000 48.74 -3.51 74.0 -25.26 Peak 75.00 150 Horizontal Pass
3** 4640.000 39.37 -3.51 54.0 -14.63 AV 75.00 150 Horizontal Pass
4 6287.400 52.48 -0.19 74.0 -21.52 Peak 246.00 150 Horizontal Pass
4% 6287.400 43.49 -0.19 54.0 -10.51 AV 246.00 150 Horizontal Pass
5 11887.500 | 50.70 1.58 74.0 -23.30 Peak 94.00 150 Horizontal Pass
5** 11887.500 | 41.44 1.58 54.0 -12.56 AV 94.00 150 Horizontal Pass
6 15842.250 | 53.71 1.41 74.0 -20.29 Peak 86.00 150 Horizontal Pass
6** 15842.250 | 43.72 1.41 54.0 -10.28 AV 86.00 150 Horizontal Pass
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RE Test case_FCC Part 15C_FCC 15.247(2.4G)_1GHz-18GHz
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Frequency (MHz)
No. Frequency | Results Factor | Limit Over Limit Detector | Table Height Antenna Verdict
(MHz) (dBuV/m) (dB) (dBuV/m) (dB) (Degree) | (cm)
1 1784.000 57.02 -17.02 | 74.0 -16.98 Peak 41.00 150 Vertical Pass
1% 1784.000 35.17 -17.02 | 54.0 -18.83 AV 41.00 150 Vertical Pass
2 2402.000 92.60 -12.26 | 74.0 18.60 Peak 113.00 150 Vertical N/A
2% 2402.000 90.70 -12.26 | 54.0 36.70 AV 113.00 150 Vertical N/A
3 4087.000 47.25 -5.43 74.0 -26.75 Peak 52.00 150 Vertical Pass
3** 4087.000 38.44 -5.43 54.0 -15.56 AV 52.00 150 Vertical Pass
4 6281.600 52.14 -0.23 74.0 -21.86 Peak 175.00 150 Vertical Pass
4** 6281.600 43.43 -0.23 54.0 -10.57 AV 175.00 150 Vertical Pass
5 11999.050 | 50.10 1.27 74.0 -23.90 Peak 84.00 150 Vertical Pass
5** 11999.050 | 41.02 1.27 54.0 -12.98 AV 84.00 150 Vertical Pass
6 17428.537 | 55.26 3.50 74.0 -18.74 Peak 165.00 150 Vertical Pass
6** 17428.537 | 45.95 3.50 54.0 -8.05 AV 165.00 150 Vertical Pass
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A.9 Band Edge (Restricted-band band-edge)

Report No.: BL-SZ2090475-601

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
Test Frequency Level Factor Limit Line | Margin :
Test Mode Remark Verdict
Channel (MHz) (dBuV/m) (dB) (dBuV/m) (dB)

2390.00 54.625 32.61 74 19.375 PEAK Pass

GFSK Low
2390.00 46.861 32.61 54 7.139 | AVERAGE | Pass
2483.50 53.864 32.54 74 20.136 PEAK Pass

GFSK HIGH
2483.50 N/A N/A 54 N/A AVERAGE | Pass
2390.00 54.336 32.61 74 19.664 PEAK Pass

8-DPSK Low
2390.00 44,700 32.61 54 9.300 | AVERAGE | Pass
2483.50 54.058 32.54 74 19.942 PEAK Pass

8-DPSK HIGH
2483.50 44.645 32.54 54 9.355 | AVERAGE | Pass
) 2390.00 54.876 32.61 74 19.124 PEAK Pass

GFSK(Hopping) Low
2390.00 45.200 32.61 54 8.800 | AVERAGE | Pass
] 2483.50 53.682 32.54 74 20.318 PEAK Pass

GFSK(Hopping) HIGH
2483.50 N/A N/A 54 N/A AVERAGE | Pass
8-DPSK Low 2390.00 54.383 32.61 74 19.617 PEAK Pass
(Hopping) 2390.00 44.568 32.61 54 9.432 | AVERAGE | Pass
8-DPSK HIGH 2483.50 53.389 32.54 74 20.611 PEAK Pass
(Hopping) 2483.50 N/A N/A 54 N/A AVERAGE | Pass
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@@n Report No.: BL-SZ2090475-601

ANNEX B TEST SETUP PHOTOS

Please refer the document “BL-SZ2090475-AR.PDF”.

ANNEX C EUT EXTERNAL PHOTOS

Please refer the document “BL-SZ2090475-AW-2.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2090475-Al-2.PDF”.
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