BUREAU
VERITAS

FCC Test Report

Report No.: AQUJ-ESH-P21112563B-2
FCC ID: 2ALS8-SS0003
Product: Segway Shared Kickscooter T60 Lite
Model: T60 Lite
Received Date: Nov.29, 2021
Test Date: Nov.29 to Dec.17, 2021

Issued Date: Dec.17, 2021

Applicant: Ninebot (Changzhou) Tech Co.,Ltd.

Address: 16F-17F, Block A, Building 3, Changwu Mid Road 18#, Wujin Dist.,
Changzhou, Jiangsu, 213100, China.

Manufacturer: Ninebot (Changzhou) Tech Co.,Ltd.

Address: 16F-17F, Block A, Building 3, Changwu Mid Road 18#, Wuijin Dist.,
Changzhou, Jiangsu, 213100, China.

Issued By: BUREAU VERITAS ADT (Shanghai) Corporation

Lab Address: No. 829, Xinzhuan Road, Shanghai, P.R.China (201612)

t [ACCREDITED

Test Lab
Cert 2343.01

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report
must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.

Report No.: AQUJ-ESH-P21112563B-2 Page No. 1 /50 Report Format Version: 6.1.1




BUREAU
VERITAS

Table of Contents

Release CONLIOI RECOINT ......... ittt ettt e e e et et e b e et e bt e e e eaa e 4
1 Certificate Of CONFOIMILY ...... ittt e e et e et e e ere e 5
2 SUMMArY Of TESERESUILS ... e ettt e et e e b 6
2.1 TeSEINSIIUMENES ...ttt ettt et e e et e et e e e r et et e e e et e e e 7
2.2 MeEASUrEMENE UNCEITAINTY ...vuuiiiii e e e e e e e e e e e e e e e e e e e e e e e et e e et e e ean e e eaeeanneeanss 8
2.3 MOdIfICAtION RECOIT .. .ceeeieieeei ettt et e et e et e e et e e e e e e ere e 8
3 GeNEral INFOIMALION ... ittt e et e e et e e e et e e e et 9
3.1 General Description Of BEUT .......iiiiiiiiiii et e e e e eae s 9
3.2 DeSCription Of TESTIMOUES ... ettt et e e et et e et e e ab e e e eeenns 10
3.2.1 Test Mode APPICADINILY ............nee e 11
KT I~ A O] o 11T o PP 12
3.3 Description Of SUPPOIT UNIES ......iiiiiieiiii ettt e et e e e e e e s 13
3.4 General Description of Applied Standards ...............ooiiiiiiiii 13
4 Test Procedure and RESUIES ........coouiiiieii et e e 14
4.1 AC Power CondUCEA EMISSION .....uuiiiiiiiiiiiiiiie ettt e e e e e e e e nr e e e e e 14
Nt I 311 PP 14
A = o o Tot =T (U T TP 14
4.1.3 Deviation from TeSt STANUAIT. ..........iiiiiiieiii e 14
O S AT 1 o PP UPT PP 15
4.1.5 EUT Operating CoONOILIONS ... ...uiiuueiitieiiie e e e e e e e e e e e e e e e e e e et e e et r e e e e an e eataeeaneeannnes 15
416 TESERESUILS ...ttt et ettt et et e e s 16
4.2 Minimum 6dB BanaWIdtN............uuieiiii e 20
At R I 3| S TP UPTPPT 20
B.2.2 ST SBUUD .ttt 20
O T =S o o Tot=To (U PP 20
4.2.4 Deviation Of TESE STANUAIT........ccuueiiiiii e e e e e e 20
4.2.5 TESE RESUILS ...ttt ettt e e it 21
G T oY o 1o [ ¥ (o3 (=To I @ 1011 01U T =0 111 P 23
e 10t A 1o PP 23
A 1= 21 S 1 1 o 23
4.3.3 TESEPIOCEUUIES .....ciieiii ettt ettt ettt et e et e e et e et et e e et et e e e e rb e e e e ra s 23
4.3.4 Deviation Of TESE STANUAIT. ......coeeiieiiiii et e et e et e e e 23
4,35 TOSERESUILS ...ttt ettt e e et e et e e e e e 24

Report No.: AQUJ-ESH-P21112563B-2 Page No. 2 /50 Report Format Version: 6.1.1




BUREAU

4.4 POWET SPECIIAl DENSILY .. ..uiiiiiiieiie et e e e e e e e e et e e et e e e e e et e e aaeeaannas 26
Ot o 26
A 1= A< Lo 26
4.4.3 TESEPIOCEUUIES ...ttt et e et e et e et a e e e e e e e na s 26
4.4.4 Deviation Of TSt STANUAIT .......ccuuuiiiiiii e ettt e et eeeaa s 26
AAD5  TESE RESUILS ...ttt ettt ettt e 27
45  Conducted Band EAQES MEASUINEMIENL ... ....uuuiiiiiiieeiiii ettt ettt e et e e et e e e 29
0 R I 3| PP 29
4.5.2 TS SBUUP .oeneeteie ittt ettt e e eas 29
4.5.3 TESE PrOCEAUIES ... ..ttt ettt ettt e et e e et e e e e b 29
4.5.4 Deviation Of TeSt STANUAIT .......ovrriiiie e e e e e e e e e e e e 29
4.5.5 TESERESUILS .....eeetiieieet et e 30
4.6 Conducted SPUFOUS EMISSIONS ......iiiiiiieiiiis ettt e e e e et e e eaan s 32
O 0 I3 P 32
T = ST (U o PP UPT 32
4.6.3 TESE PrOCEAUIES ...ttt ettt e e et e e et e e e et e e e eaan e 32
4.6.4 Deviation Of TSt STANUAIT ........ceuuuiiiiiii ettt e et e e e e 32
4.6.5 TESE RESUILS ...ttt et et et e e 33
4.7  Emissions inrestricted frequency Dands............ccoooiiiiii i 37
N R =1 o 1 o 1| PSPPSR PP 37
4.7.2 TeSt Procedure REEIENCE. ......cooui et e et e e 38
4.7.3 TESEPIOCEAUIES ...ttt ettt e e e e e e e e e re e 38
T =S ST (U o PP PP PP 39
A.7.5  TESE RESUILS ...ttt e e e e e e 40
4.8 Radiated EMISSION MEASUIMNEIMENT .....ccuuuuiiiiiii ettt et e e e e et eeean s 42
O T R I 111 TSP SPPTT 42
4.8.2 TESEPIOCEAUIES ....covvtiiii e ettt ettt ettt e et et et et s e e e e et et e bbbt e e e e e e en bbb e e e e e e e 42
4.8.3 Deviation from TeSt STANUAIT ..........iiiiiiiieiiii ettt r e e e e e s 43
B S 1= 2] A< Lo 44
4.8.5 EUT Operating CONAILIONS ... .....iiuuiiieiii ettt e et e e et et e e e e e et e ean e ean e 45
A.8.6 TESE RESUILS ...ttt ettt et et e e 45
5 Pictures Of TSt ArTANGEMENES ... .u.iiei it ee e et e e e e e e et e e et e e et e et e et e e et e e et e eetnaeerneaanaes 50

Report No.: AQUJ-ESH-P21112563B-2 Page No. 3 /50 Report Format Version: 6.1.1




BUREAU
VERITAS

Release Control Record

Issue No.

Description

Date Issued

AQUJ-ESH-P21112563B-2

Original release

Dec.17, 2021

Report No.: AQUJ-ESH-P21112563B-2

Page No. 4 /50

Report Format Version: 6.1.1




RUVE

%
s\'i‘*

Tg28

BUREAU
VERITAS

1 Certificate of Conformity
Product: Segway Shared Kickscooter T60 Lite

Brand: --

Model: T60 Lite
Applicant: Ninebot (Changzhou) Tech Co.,Ltd.
Test Date: Nov.29 to Dec.17, 2021

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found
compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample’s EMC characteristics under the conditions specified in this report.

Prepared by : YHM ZLWJ/ , Date:

Dec.17, 2021
Yuan ZHANG
Project Engineer
T)’m:d%—.,\
Approved by : » Date: Dec.17, 2021

Daniel SUN
EMC Lab Manager
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2 Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

FCC
Test Item Result Remarks
Clause
15.203 Antenna Requirement PASS No antenna connector is used.
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.247(a)(2) Minimum 6dB Bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted Output Power PASS Meet the requirement of limit.
15.247(e) Power Spectral Density PASS Meet the requirement of limit.
15.247(d) Conducted Band Edges PASS Meet the requirement of limit.
Measurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) Emissions in restricted frequency PASS Meet the requirement of limit.
bands
15.205/
15.209/ Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)

Report No.: AQUJ-ESH-P21112563B-2

Page No. 6 /50

Report Format Version: 6.1.1




BUREAU

2.1  Test Instruments
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
Hybrid Antenna(25MHz-
y ( Schwarzbeck VULB9168 E1A1012 Jul.29, 20 | Jul.28, 22
1.5GHz)
Horn Antenna(1GHz -18GHz) | Schwarzbeck | BBHA9120D E1A1017 | Aug.25, 20 | Aug.24, 22
Double Ridge Horn

Antenna(18G-40G) COM-POWER AH-840 E1A1040 Jul.15, 20 | Jul.14, 22
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Apr.19, 21 | Apr.18, 22
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE | E1A2009 Jul.05, 21 | Jul.04, 22
Pre-Amplifier(18 GHz-40GHz) EMCI EMCO051845SE | E1A2008 Jul.05, 21 | Jul.04, 22
EMI test recerver R&S ESR7 E1R1005 | Apr.19, 21 | Apr.18, 22
Spectrum Analyzer Keysight N9030B E1S1003 Jul.22, 21 | Jul.21, 22
Spectrum Analyzer Keysight N9020A E1S1004 | Mar.02,21 | Mar.01, 22
EMI test recerver R&S ESCS30 E1R1001 | May.11, 21 | May.10, 22
LISN R&S ENV216 E1L1011 | May.11, 21 | May.10, 22
Humidity&Temp Tester Baolima WS508 E1H1011 | Apr.02, 21 | Apr.01, 22

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A

Test Software ADT ADT—C,? i\l D_V7 N/A N/A N/A

Test Software Toscend JS32-RE N/A N/A N/A

Test Software Toscend JS1120 N/A N/A N/A

Test Software Toscend JS1120-3 N/A N/A N/A
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2.2

Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

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

Expanded Uncertainty
Measurement Frequency

(k=2) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30 dB

2.3

Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of

EUT

Product Segway Shared Kickscooter T60 Lite
Brand -
Test Model T60 Lite

Power Rating

DClnput:42.0V,5A

Model: NB-42D0-05D0

Adapter Input: 100-240Vac,50/60Hz 2.5A
Output: 42Vdc,5.0A
Modulation Type GFSK

Modulation Technology

Bluetooth Low Energy 4.1

Operating Frequency

2402MHz ~ 2480MHz

Number of Channel 40
Antenna Type PCB Antenna
Antenna Gain -1.26dBi

Note:

1. For more details, please refer to the User's manual of the EUT.
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3.2  Description of Test Modes
40 channels are provided for Bluetooth LE.
CHANNEL FREQUENCY CHANNEL FREQUENCY
0 2402 MHz 20 2442 MHz
1 2404 MHz 21 2444 MHz
2 2406 MHz 22 2446 MHz
3 2408 MHz 23 2448 MHz
4 2410 MHz 24 2450 MHz
5 2412 MHz 25 2452 MHz
6 2414 MHz 26 2454 MHz
7 2416 MHz 27 2456 MHz
8 2418 MHz 28 2458 MHz
9 2420 MHz 29 2460 MHz
10 2422 MHz 30 2462 MHz
11 2424 MHz 31 2464 MHz
12 2426 MHz 32 2466 MHz
13 2428 MHz 33 2468 MHz
14 2430 MHz 34 2470 MHz
15 2432 MHz 35 2472 MHz
16 2434 MHz 36 2474 MHz
17 2436 MHz 37 2476 MHz
18 2438 MHz 38 2478 MHz
19 2440 MHz 39 2480 MHz

Report No.: AQUJ-ESH-P21112563B-2

Page No. 10 /50

Report Format Version: 6.1.1




BUREAU

3.2.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE 2 1G RE <1G PLC APCM
- N y - N -
Where RE21G: Radiated Emission above 1GHz RE< 1G: Radiated Emission below 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1 GH2z):

B  Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

B  Following channel(s) was (were) selected for the final test as listed below.

B4

For different antenna gain, select high gain antenna for the final test as listed below.

CONEFLIJ(:URE OO AVAILABLE TESTED MODULATION
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0,19, 39 GFSK

Radiated Emission Test (Below 1 GHz):

B Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

<] Following channel(s) was (were) selected for the final test as listed below.

CONEFLIJ(:URE MODE AVAILABLE TESTED MODULATION
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK
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Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).
B4 Following channel(s) was (were) selected for the final test as listed

below.

EUT

AVAILABLE TESTED | MODULATION

CONFIGURE MODE CHANNEL CHANNEL TYPE

MODE

- BLE 01039 0 GFSK

Antenna Port Conducted Measurement

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations

between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE CHANNEL CHANNEL TYPE

MODE

- BLE 0to 39 0,19,39 GFSK
3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE21G 23deg. C, 58%RH Powered by battery
RE <1G 23deg. C, 58%RH Powered by battery

PLC 23deg. C, 58%RH NA
APCM 25deg. C, 60%RH Powered by battery
Report No.: AQUJ-ESH-P21112563B-2 Page No. 12 /50 Report Format Version: 6.1.1
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3.3 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.4  General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standard:

FCC Part 15, Subpart C (15.247)
KDB 558074 D01 DTS Meas Guidance v05r02
ANSI C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results
4.1 AC Power Conducted Emission
4.1.1 Limits

Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.1.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection
(QP) and average detection (AV) at frequency 0.15MHz-30MHz.

4.1.3 Deviation from Test Standard

No deviation.
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4.1.4 Test Setup

Same as 4.1.6.

Vertical Ground

Reference Plane

T

—————————
EUT
40cm

|LISNh H
Ll |

/ Test Receiver

L 1

oo oo
Moooo
|

80cm ‘
|

N

\ Horizontal Ground

Reference Plane

Note: 1.Support units were connected to second LISN.

4.1.5 EUT Operating Conditions

For the actual test configuration, please refer to the attached file (Test Setup Photo).

s
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4.1.6 Test Results
Quasi-Peak (QP) /
Phase Line (L) Detector Function Average (AV)
Power supply AC 120V, 60Hz
dBuv Test Standard: FCC Part 15 Class B
o= PK Trace [~
an- QP Limit |~
a0 AV Limit |
70—
60— B e
2/ 4 i
50— 3 3
40- Jﬂpfﬂb K Jrvn'ﬁw VﬂuﬂvﬁW’\ﬂw ANaa i
| R [ *
Su_/"\n{ \j M'\ ’A/"“"
20—
10—
% MK Value
0= I T : T
0.15 1.00 10.00 30.00
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuv dBuV dB
Noo MHz d8 QP AV QP AV QP AV QP AV
#1 034550 067 3846 2060 4813 3027 5007 4907 -1094 980
2 055273 964 3226 2304 4100 3268 5600 4600 1410 -13.32
3 093200 955 2756 1942 3711 2897 5600 4600 -1889 -17.03
4 220774 962 3086 1986 4048 2948 5600 4600 -1552 -1652
5 272040 973 2798 1770 3771 2743 5600 4600 -1829 -1B.57
6 460111 998 3180 2180 4178 3178 5600 4600 -1422 -1422
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Neutral (N) Detector Function Average (AV)
Power supply AC 120V, 60Hz
dBuV Test Standard: FCC Part 15 Class B
100- PK Trace [~
90- QP Limit |~
20— AV Limit |
70—
P e A
50— 3 4 ° '
o ﬂ AL M nAN P’Q‘WMM .
x
I WA U] WY RN
20—
10—
x - MK Value
0_ 1
0.15 1.00 10.00 SEII.GCI
MHz V7.3
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBuV dB
No. MHz  d8 QP AV QP AV QP AV QP AV
+1 034941 084 3838 3074 4822 4058 5898 4808 1076 -840
2 005155 084 2636 1697 3620 2681 56.00 46.00 -19.80 -19.19
3 152384 084 2934 2268 3918 3252 5600 4600 -1682 -13.48
4 249362 992 2948 1911 3940 2903 5600 4600 -1660 -16.97
5 458938 975 3136 2299 4111 3274 56.00 4600 -14.89 -13.26
6 507743 991 2060 2089 3951 3080 60.00 5000 -2049 -19.20
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Line (L) Detector Function Average (AV)
Power supply AC 240V, 50Hz
dBuV Test Standard: FCC Part 15 Class B

100- PK Trace |~~~

- QP Limit [~~~

a0— AV Limit [

-

o N e 2

50— R W

o f AVJ Uu 17 vr-&v’ w APAN Wi *ﬂ\

30—y T VN L
20—
10-
% - MK Value
0_ 1
0.15 1.00 10.00 3u'.ao
MHz V731
Freguency | Cor. Reading Emission Limit Margins Notes
Factor dBuY dBuV dBuY dB
No MHz dB QP AV QP AV QP AV QP AV

1 022429 979 3314 1512 4293 2491 6266 5266 -1973 -27.75
£ 035332 968 4016 2988 4984 3056 5888 4888 905 933

3 082643 956 3380 1964 4336 2920 5600 4500 -1264 -16.80

4 245843 967 2366 1650 3333 2617 5600 4600 -2267 -19.83

5 462066 999 2454 1845 3453 2844 5600 4600 2147 1756

6 578193 1007 2498 1788 3505 2795 6000 5000 -2495 -2205
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Neutral (N) Detector Function Average (AV)
Power supply AC 240V, 50Hz
dBuv Test Standard: FCC Part 15 Class B
0= PK Trace [~~~
% QP Limit [~
& AV Limit |
70
1
TR AT e v N e
TN AEEY
el ad T oo P
20
10
% MK Value
0_ [
015 1_|C|EI 1 |]I.00 E.EII.GCI
MHz V7.3l
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuv dBuv dB
Noo MHz d8 QP AV QP AV QP AV QP AV
1 022038 078 3378 1277 4356 2255 6280 5280 -1925 -3026
£2 034941 984 4092 3107 5076 4091 5898 4898 B22 B80T
3 092418 9B4 2760 1561 3744 2545 5600 4600 -1856 -2055
4 101173 984 2864 1942 3848 2926 56.00 46.00 -1752 -1674
5 10577 985 2696 2020 3681 3014 5600 4600 -1919 -15.86
6 345548 993 2182 1702 3185 2695 5600 4600 -2415 -19.05
I ) I I I I I | I | I
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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4.2  Minimum 6dB Bandwidth
4.2.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.2.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.2.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW = 3 -
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results
Channel DTS BW . :
Test Mode | Antenna [MHZ] [MHZ] FL[MHZ] FHIMHZ] Limit [MHz] | Verdict
2402 0.576 2401.658 2402.234 >=0.5 PASS
BLE_1M Antl 2440 0.672 2439.676 2440.348 >=0.5 PASS
2480 0.666 2479.688 2480.354 >=0.5 PASS
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BLE_1M_Antl_2402

3 Keyswgr« Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz #Avg Type: RMS

'PNO: Wide —»- Trig: Free Run Avg|Hold: 100/100
Low #Atten: 20 dB

AMkr3 576 kHz

Ret set 8.96 dB
Ref 10.00 dBm -1.449 dB ——
Center Freq
2.402000000 GHz|
| e
StartFreq
2399000000 GHz|
Y —
Stop Freq
2405000000 GHz|

Center 2.402000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[ 5C ToN | Fur WIDTH

1 II-I 2401 868 Ghiz ?586 dBm

SG STATUS

BLE_1M_Antl_2440

3 Kty!\gm Spectrum Anslyzer - Swept SA

Center Freq 2.440000000 GHz #Avg Type: RMS
NG Wide —» Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB
2 877 k Auto Tune|
Ref Offset 8.85 dB AMKr3 57 2 kHz|
Ref 10.00 dBm 269 dB| I—
CenterFreq

2.440000000 GHz|

Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

EEEE

MSG STATUS

BLE_1M_Antl_2480

3 Keyswgr« Spectrum Analyzer - Swept SA

Center Freq 2.480000000 GHz #Avg Type: RMS
Viide e Trig: Free Run Avg|Hold: 1001100
#Aten: 20 dB

AMkr3 666 kHz

Ret set 8.85 dB ~

Ref 10.00 dBm 174 dB|
Center Freq

2.480000000 GHz|

StartFreq
2477000000 GHz

Span 6.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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4.3 Conducted Output Power
4.3.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.3.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.3.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 9.2.2.4).

a) Set RBW = DTS bandwidth
b) Set VBW = 3 RBW.

c) Set Span = 3 RBW.

d) Sweep time = auto couple.

e) Detector = peak

f) Trace mode = max hold.

g) Allow trace to fully stabilize

h) Use peak marker function to determine the peak amplitude level.

4.3.4 Deviation of Test Standard

No deviation.
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4.3.5 Test Results

Test Mode Antenna C[hl\‘;’l‘“H”Z‘]a' Power [dBm] Limit [dBm] Verdict
2402 -0.62 <=30 PASS

BLE_1M Antl 2440 171 <=30 PASS
2480 -3.25 <=30 PASS
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BLE_1M_Antl_2402

BN Keysiaht Spectrum Analyzer - Swapt $4

RL ~ 7
Marker 1 2.401921250000 GHz #Avg Type: RMS
PNO: Fast —=- Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB

Ref Offset 8.96 dB
Ref 10.00 dBm

MKr—RefLvl

Span 9.000 MHz|
067 ms (8001 pts)

STATUS

BLE_1M_Antl_2440

i

B Forsght Spectrom Amatyeer - Swept A

Frequency

RL
Center Freq 2.440000000 GHz #Avg Type: RMS
PO Fast -+ Trig: FreeRun Avg|Hold: 100100

IFGain:Low #Atten: 20 dB

Mkr1 2.440 106 9 GHz
Ref 10.00 dBm -1.705 dBm

| % I.
3

CenterFreq
2.440000000 GHz

‘StartFreq
2435500000 GHz|

Stop Freq
2.444500000 GHz

‘Span 9.000 MHz|
#VBW 8.0 MHz Sweep 1.067 ms (3001 pts)

STATUS

BLE_1M_Antl_2480

BN Keysiaht Spectrum Analyzer - Swapt $4
AL

Center Freq 2.480000000 GHz #Avg Type: RMS
N Fast —r- Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB

Ref Offset8.95 dB Mkr1 2.480 gi-i EE

Ref 10.00 dBm -3.246 dBm)|

Center Freq
2.480000000 GHz|

StartFreq
2475500000 GHz

Stop Freq
2.484500000 GHz|

CF Step

Center 2.480000 GHz ‘Span 9.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (3001 pts)

STATUS
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4.4  Power Spectral Density
4.4.1 Limit

The Maximum of Power Spectral Density Measurement is 8

4.4.2 Test Setup

dBm.

EUT

Attenuator |

SPECTRUM
ANALYZER

4.4.3 Test Procedures

The power output per FCC § 15.247(e) was tested according to DTS test procedure of “KDB558074 D01
DTS Meas Guidance” (clause 10.5) for compliance to FCC 47CFR 15.247 requirements.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.
c) Set the RBW to: 3kHz < RBW < 100 kHz.
d) Set the VBW = 3 xRBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

4.4.4 Deviation of Test Standard

No deviation.
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4,45 Test Results

Test Mode Antenna CF&E{‘Z‘;' PSD[dBm/3kHz] Limit[dBm/3kHz] | Verdict
2402 14.41 <=8 PASS

BLE_1M Antl 2440 115.19 <=8 PASS
2480 16.67 <=8 PASS
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BLE_1M_Antl_2402

Keysight Spectrum Analyzer - Suwept S4

RL = T

Center Freq 2.402000000 GHz #Avg Type: RMS
BNo Wide =~ Trig: Free Run Avg|Hold: 1001100
\FGain:Low #Amen: 20 dB

a Mkr1 2.402 013 824 GHz
Rer 18.86 dBm -14.405 dBm

Center Freq
2.402000000 GHz|

| e
StartFreq
2401568000 GHz|
I ————
Stop Freq
2402432000 GHz|

Center 2.4020000 GHz Span 864.0 kHz
#R #VBW 10 kHz Sweep 27.47 ms (1001 pts)

STATUS

BLE_1M_Antl_2440

[BE Keyight Spectrum Analyzer - Swept A S o ]
AL
Center Freq 2.440000000 GHz #Avg Type: RMS
PNO: Wide -+ 1rig: Free Run Avg|Hold: 100100 Y ¥
IFGain:Low #Atten: 20 dB [
r 4 Auto Tune|
Ref Offset 8,86 dB Mkr1 2.440 01-3 1 GHZ
Ref 18.85 dBm -15.187 dBm [F—
CenterFreq

2.440000000 GHz|

‘StartFreq
2439496000 GHz|

Stop Freq
2.440504000 GHz

CF Step
100800 kHz|

‘Span 1.008 MHz|
#VBW 10 kHz Sweep 32.00 ms (1001 pts)

STATUS

BLE_1M_Antl_2480

BN Keysiaht Spectrum Analyzer - Swapt $4
AL

Center Freq 2.480000000 GHz #Avg Type: RMS
BNo Wide =~ Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB

Mkr1 2.480 013
Ref Offset8.85 dB
Rer 18.85 dBm -16.670 dBm)

Center Freq
2.480000000 GHz|

StartFreq
2479500500 GHz

Stop Freq
2.480499500 GHz|

CF Step
99 900 kHz

Center 2.4800000 GHz Span 999.0 kHz
#VBW 10 kHz Sweep 31.73 ms (1001 pts)

STATUS
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4.5 Conducted Band Edges Measurement
4.5.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.5.2 Test Setup

SPECTRUM
Aftenuator | ANALYZER

EUT

45.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.5.4 Deviation of Test Standard

No deviation.
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45.5 Test Results

Max. Spurious ..

Channel Limit
Test Mode | Antenna | ChName REEE] Level Verdict

[MHZ] [dBm] [dBm] [dBm]
Low 2402 -0. -42. =-20. PASS

BLE_IM Antl : 0.49 42.29 <=-20.49

High 2480 -3.33 -44.14 <=-23.33 | PASS
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BLE_1M_Antl_Low_2402

Keysight Spectrum Analyzer - Suwept S4

ou =
Center Freq 2.352500000

Ref Offset 8.96 dB
Ref 10.00 dBm

= e

X Y

1 IR 2.402 060 GHz. 0486dBm| | 00 |
| 2400000GHz| 45828dBm| | | |

2,390 000 GHz.

2.310 000 GHz

2.397 965 GHz.

GHz #Avg Type: RMS
Avg|Hold: 300/300

0 foat —r- Trig: FreeRun
!

#Aten:
Akrd 2.397

sttt s el

Stop 2.40500 GHz

#VBW 300 kHz Sweep 3.867 ms (1001 pts)
e e

FL 9N | FUNCTION WIDTH

STATUS

Center Freq
2352600000 GHz|

2.300000000 GHz|

2.405000000 GHz|

10.500000 MHz|

StartFreq

Stop Freq

CF Step

=
5

FreqOffset

0 Hz|

BLE_1M_Antl_High 2480

B Keysight Spectrum Analyzer - Swept SA

set 8.85 dB

0.00 dBm
1

RL
Center Freq 2.510000000 GHz
P!

-3.333 dBm
[ 248350GHz[  -56.432dBm|

#Avg Type: RMS.

NGy Fast —#- Trig: Free Run Avg|Hold: 300/300

Stop 2.55000 GHz,
Sweep 3.000 ms (1001 pts)

#VBW 300 kHz

E FUNC FUNY TR o

-51.206 dBm

2.500 00 GHz.
-44.138 dBm

2.518 16 GHz.

STATUS

2510000000 GHz|

2.470000000 GHz|

2550000000 GHz|

Auto

Freq Offset
0 Hz|

Frequency

Auto Tune|

CenterFreq

‘StartFreq

Stop Freq

CF Step
8.000000 MHz|
Man
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4.6 Conducted Spurious Emissions
4.6.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.6.2 Test Setup

SPECTRUM
Aftenuator | ANALYZER

EUT

4.6.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.6.4 Deviation of Test Standard

No deviation.
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4.6.5 Test Results
Channel FregRange RefLevel Result Limit
Jgsg Antenna e [?\/IHz]g - (B (B Verdict
Reference -0.32 -0.32 PASS
2402 30~1000 -0.32 -49.54 <=-20.32 PASS
1000~26500 -0.32 -42.68 <=-20.32 PASS
Reference -1.84 -1.84 PASS
BLE_1M Antl 2440 30~1000 -1.84 -50.32 <=-21.84 | PASS
1000~26500 -1.84 -46.78 <=-21.84 | PASS
Reference -3.26 -3.26 PASS
2480 30~1000 -3.26 -48.09 <=-23.26 | PASS
1000~26500 -3.26 -45.81 <=-23.26 PASS
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BLE 1M_Antl 2402 O~Reference

i

BN Keysiaht Spectrum Analyzer - Swapt $4
R 05:09:34 PM Ja

Center Freq 2.402000000 GHz #Avg Type: RMS
BNo Wide =~ Trig: Free Run Avg|Hold: 1001100
\FGain:Low #Amen: 30 dB

) Mkr1 2.402 009 GHZ]
Ref Offset 8.96 dB
Ref 28.96 dBm -0.318 dBm)

Center Freq
2.402000000 GHz|

StartFreq
2.400500000 GHz

Stop Freq
2403500000 GHz|

CF Step
300.000 kHz

Center 2.402000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

BLE_1M_Ant1l_2402_30~1000

B Forsght Spectrom Amatyeer - Swept A
AL

Center Freq 515.000000 MHz #Avg Type: RMS Frequency
PNO: Close ~#  Trig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

. Mkr1 31.46 MH2] S
Ref Offset8.96 dB
Ref 18.96 dBm -49.544 dBm|

CenterFreq
515.000000 MHz,

‘StartFreq
30.000000 MHz

Stop Freq
4.000000000 GHz

CF Step

[Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts)

STATUS

BLE_1M_Antl_2402_1000~26500

B Forsght Spectrom Amatyeer - Swept S

RL
Center Freq 13.750000000 GHz #Avg Type: RMS Frequency
PHO: Close ~#-  Trig: Free Run Avg|Hold: 1010

IFGain-Low #Atten: 20 dB

Hz Auto Tune
Ref Offset 8.96 dB a2
Ref 18.96 dBm 683 dBm)|

Center Freq
13.760000000 GHz

StartFreq
4.000000000 GHz

Stop Freq
26.5600000000 GHz|

CF Step
2550000000 GHz|

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)

STATUS
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BLE 1M_Antl 2440 O~Reference

i

BN Keysiaht Spectrum Analyzer - Swapt $4
o 05:11:15 PM o

Center Freq 2.440000000 GHz #Avg Type: RMS
BNo Wide =~ Trig: Free Run Avg|Hold: 1001100
\FGain:Low #Amen: 30 dB

MKr1 2.440 009 GHz
Ref Offset8.85 dB
Rer 28.85 dBm -1.839 dBm|

Center Freq
2440000000 GHz|

StartFreq
2.438500000 GHz

Stop Freq
2441600000 GHz|

CF Step
300.000 kHz

Center 2.440000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

BLE_1M_Ant1_2440_30~1000

B Forsght Spectrom Amatyeer - Swept A
AL

08:11:20 PMJan 0
Center Freq 515.000000 MHz #Avg Type: RMS TRAGH Frequency
PNQ: Close ~—#— 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 34.98 MH2] S
Ref Offset8.86 dB
Ref 18.85 dBm -50.320 dBm|

CenterFreq
515.000000 MHz,

‘StartFreq
30.000000 MHz

Stop Freq
4.000000000 GHz

CF Step
97 000000 MHz|

[Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts)

STATUS

BLE_1M_Antl_2440_1000~26500

B Forsght Spectrom Amatyeer - Swept S

RL
Center Freq 13.750000000 GHz #Avg Type: RMS
PO Close —# - Trig: Free Run Avg|Hold: 10110
IFGain:Low #Aten: 20 dB
- = Auto Tune
Mkr2 4.879 40 GHZ

Ref Offset 8.85 dB -

Ref 18.85 dBm 6.777 dBm|

Center Freq
13.760000000 GHz

StartFreq
4.000000000 GHz

Stop Freq
26.5600000000 GHz|

CF Step
2550000000 GHz|

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)

STATUS
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BLE 1M_Antl 2480 O~Reference

i

BN Keysiaht Spectrum Analyzer - Swapt $4

RL I N AT 09:04:40 PM Ja
Center Freq 2.480000000 GHz #Avg Type: RMS TRAG
BNo Wide =~ Trig: Free Run Avg|Hold: 1001100
\FGain:Low #Amen: 30 dB

Ref Offset8.85 dB Mkr1 2 489 015 GHZ

Ref 28.85 dBm -3.261 dBm)|

Center Freq
2.480000000 GHz|

StartFreq
2.478500000 GHz

Stop Freq
2481600000 GHz|

CF Step
300.000 kHz

Span 3.000 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

BLE_1M_Ant1_2480_30~1000

B Forsght Spectrom Amatyeer - Swept A
AL

Center Freq 515.000000 MHz #Avg Type: RMS Frequency
PNO: Close ~#  Trig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 31.71 MH2] S
Ref Offset8.86 dB
Ref 18.85 dBm -48.091 dBm|

CenterFreq
515.000000 MHz,

‘StartFreq
30.000000 MHz

Stop Freq
4.000000000 GHz

CF Step

[Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 36.00 ms (30001 pts)

STATUS

BLE_1M_Antl_2480_1000~26500

B Forsght Spectrom Amatyeer - Swept S

RL
Center Freq 13.750000000 GHz #Avg Type: RMS
PHO: Close ~#-  Trig: Free Run Avg|Hold: 1010

IFGain-Low #Atten: 20 dB
Auto Tune
Ref Offset 8.85 dB
Ref 18.85 dBm

Center Freq
13.760000000 GHz

StartFreq
4.000000000 GHz

Stop Freq
26.5600000000 GHz|

CF Step
2550000000 GHz|

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts)

STATUS
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4.7 Emissions in restricted frequency bands
4.7.1 TestLimit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC partl

5, must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MH2) (MH2) (MH2) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 5.15
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4125 - 4.128 25.5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 4.17775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 3354 3600 - 4400 (2)
13.36 - 13.41 -- -- --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

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

4.7.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.7.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz
Detector = peak

N oo g~ w DN oE

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW, If the EUT is configured to transmit with duty cycle = 98%, set VBW =10 Hz.

If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

. Detector = Peak
. Sweep time = auto

. Trace mode = max hold

~N oo O W

. Trace was allowed to stabilize

4.7.4 Test Setup

For Radiated emission above 1GHz

Ant.

EUT& 3m
Support Unlts

Tum Table Absorber
150cn'4 || |i i"\/j/\,”'-v\/‘\/\/\/\

Ground Plane

Test Receiver
N

N

o | ©
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4.7.5 Test Results

BLE_1M_ 2402 Antl/ Horizontal
. FCC Bandedge PK{Horizontal)
an P
a0 P nli'?i'c“f'c'éli:'{“-k‘-"m‘fﬁiii
10 5 1
£ w o R R
g 5
E . G I AN NN W Ao ol
3 L J L ek
1
2316 232G 233G 234G 235G 2366 237G 238G 230G 24G 241G
Frequency[Hz]
® 0P Detector ® AV Detector
Suspected List
Freq. Reading Level Limit Margin | Height Angle
NO. . Polarity Detector
[MH=z] [dBuv/m] [dBuV/m] [dBuV/m] [dE] [cm] 1l
1 2336.5600 54.17 46.26 74.00 27.74 155 286 Horizontal PR
2 238%0.0000 46.16 3B8.5% 74.00 35.41 380 48 Horizontal PE.
3 2401.7450 98.7% 51.30 74.00 -17.30 380 36 Horizontal PR
BLE_1M_2402_Antl/ Vertical
o FCC Bandedge PK(Verical)
80 "
FOT Handedol FREFR Limit
70 |
§ 0 FOT Handgine FR-ARm
a5 N .
= 1
E S I IR R VN AN R N W | R,
1
2‘?316 232G 233G 234G 23506 236G 237G 23805 2385 240 2MNG
Frequency[Hz]
® 0P Detector ® AV Delecior
sSuspected List
Freq. Reading Level Limit Margin | Height Angle
NO. Polarity Detector
[MH=] [dBuvV/m] [dBpv/m] [dBuv/m] [dE] [cm] [l
1 2336.1600 53.2¢ 45.35 74.00 28.65 380 286 Vertical PE
2 2350.0000 48.07 40.50 74.00 33.50 300 20e Vertical PK
3 2401.7450 101.38 93.89 74.00 -15.89 380 238 Vertical PR

Report No.: AQUJ-ESH-P21112563B-2 Page No. 40 /50 Report Format Version: 6.1.1



BUREAU
VERITAS

BLE 1M _2480_Antl/ Horizontal

100

FCT Handedge FR-FR Limit

PO Handedge PRV Gimit

Lewel[dBuim]

20
10
o
24T5G ZABTEG 249505 250256 251G 251756 252506 2532506 254G 255G
Frequency[Hz]
® OF Detector ® AN Detector
Suspected List
Freq. Reading Level Limit Margin | Height Angle
NO. . Polarity Detector
[MHz ] [dBuvV/m] [dBuV/m] [dBuV/m] [dE] [cm] [l
1 2479.7250 96.95 8%.87 74.00 -15.87 380 48 Horizontal PR
2 2483.50132 52.350 45.44 74.00 28.3¢6 380 22 Horizontal 29
3 2501.4338 52.58 45.60 74.00 28.40 380 247 Horizontal 2
BLE_1M 2480 Antl/ Vertical
. FCC Bandedge PRiVerical)
an -
A
[ FO Handedge PRFR imit
R
""" Hedge FR-AV Cirmit

Lewsl[dByim]

24756 248750 24950 2 50256 251G 251756 25256 253356 2540 255G
Frequancy[Hz]
® QF Deleclor * AV Delecior
Suspected List
Freg. Reading Level Limit Margin | Height Angle
NO. Polarity Detector
[MH=z] [dBuV/m] [dBpV/m] [dBuV/m] [dE] [em] 0l
1 247%.7363 99.00 gl.3%2 74.00 -17.92 380 223 Vertical PR
2 2483.5013 54.87 47.81 74.00 Z26.19 380 206 Vertical PR
3 2455.8500 52.32 45.31 T74.00 28.69 380 254 Vertical PE
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4.8 Radiated Emission Measurement

4.8.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz2) 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. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

4.8.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degree to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top

of a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned
from O degree to 360 degree to find the maximum reading.

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

Hold Mode.

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below

30MHz.
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For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

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

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

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets

average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle <98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidthis 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. Allmodes of operation were investigated and the worst-case emissions are reported.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup
For Radiated emission below 30MHz
1m
EUT& 3m
Support Units | |
Turn Table
JE— /
80cm
L

Ground Plane

Test Receiver

=

o o
c 00

i

For Radiated emission 30MHz to 1GHz

Ant. Tower

EUT& | 3m | \
Support[’uw\ : :

Turn Table

s

1-4m
Variable

. _
Ground Plane
Test Receiver
_l—'l_l
O O
| ==
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For Radiated emission above 1GHz
Ant. Tower
EUT& 3m
Support Units |
Turn Table P n—
—— /
ts0cn] MMV
= t

Ground Plane

Test Receiver

g

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.8.5 EUT Operating Conditions

a. Placed the EUT on a testing table.

e

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.8.6 Test Results

Radiated Emissions Range 9kHz~30MHz

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz
Below is the worst test data
Channel BLE_2402 Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Test Plot:
100 FCO Pat1 568_CLASSE_Sm_Below 1GHz (Honzontal)
an
an
T
;i a0 P AT T AR el TR
g = g
LI : '
30 1
20 Ww
B et i, Y ..l,#
1}
J0M 100m 16
Freqquency[Hz]
& 0P Detechonr
Final Data List
Freqg. | QF Reading | Factor | QF Valus | QP Limit | QF Margin | Height | Angle
NO. R polarity
[MH=z] [dBE BV /m] [dE] [dBRV/m] | [dB BV /m] [dE] [em] [
1 48.23 z24.19 -10.&5 13.54 40.00 26.4¢6 200 233 Horizontal
2 59.87 24.354 -10.74 13.80 40.00 26.20 200 58 Horizontal
3 152.9 24.58 -9.90 14 .€8 43.50 28.82 100 104 | Horizontal
4 236.0 25.352 -11.13 2B.39 46.00 17.61 100 € Horizontal
5 509.7 30.65 -4.359 26.26 46.00 19.74 100 T4 Horizontal
& 544.1 24.78 3.51 28.69 4c.00 17.31 100 183 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4, Margin value = Limit value — Emission Level
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Channel

BLE_2402

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Vertical

Test Plot:
1o FGG Pai50_CLASSE_3m_Below 1GHz(Vertical)
an
a0
TO
£ @ P PERT S CIASSH I Heltn YoHEar G
=
[ I
a |
= I
30 1
) [
; o LA M s
10,_,\_%”.\.& M""“W | MM _
0
30M 1000 15
Frequency[Hz]
® P Detector
Final Data List
Freg. | QP Reading | Factor | QP Value | QP Limit | QP Margin | Height | Angle )
NO. ) i ) . Polarity
[MHz] [dB M V/m] [dB] [dBEUV/m] | [dBEBV/m] [dBE] [em] "1
1 56.38 30.7 -10.&7 20.03 40.00 1%.597 100 338 Vertical
2 88.20 29.23 -15.43 13.80 43.350 29.70 100 leé Vertical
3 141.3 31.11 —-10.38 0.732 432,50 22.77 100 z45 Vertical
4 318.¢6 25.83 -7.93 17.90 46.00 28.10 100 a Vertical
5 a77.7 25.84 -4.7& 21.08 4.00 24.52 200 13 Vertical
& B48.¢ 24.78 2.33 27.11 4z.00 18.89 200 8 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emission Range 1GHz~10th Harmonic

Below is the worst test data

Channel

BLE_1M_2402

Detector Function

Frequency Range

1GHz ~ 25GHz

Peak (PK)

Average (AV)

Spurious Emission Level

Fr n Emission Limit Margin Correction Ant
No. equency Level arg Factor M Detector
(MHz2) (dBuV/m) (dBuVv/m) (dB) (dB/m) Polarity

1 7206.7000 42.78 74.00 31.22 -0.58 H PK

2 7206.7000 38.82 54.00 15.18 -0.58 H AV

3 7206.7000 41.54 74.00 32.46 -0.58 \Y PK

4 7206.7000 34.32 54.00 19.68 -0.58 \Y, AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level

Channel

BLE_1M_2440

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
Emission - . Correction
No. | Freauency Level Limit Margin Factor Antenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7320.6000 46.55 74.00 27.45 -0.88 H PK
2 7320.6000 38.23 54.00 15.77 -0.88 H AV
3 7320.6000 49.78 74.00 24.22 -0.88 V PK
4 7320.6000 44.52 54.00 9.48 -0.88 Vv AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Channel BLE_1M_2480 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequency ETIEEIET Limit Margin el Antenna
No. Level Factor . Detector
Polarit
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) y
1 7441.3000 48.77 74.00 25.23 -1.19 H PK
2 7441.3000 43.37 54.00 10.63 -1.19 H AV
3 7441.3000 50.43 74.00 23.57 -1.19 V PK
4 7441.3000 47.75 54.00 6.25 -1.19 V AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

- END ---
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