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2 Details about the Test Laboratory

Details about the Test Laboratory
Test Site 1

Company name:  TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
No.16 Lane, 1951 Du Hui Road,
Shanghai 201108,

P.R. China
Telephone: +86 21 6141 0123
Fax: +86 21 6140 8600
FCC Registration 820234
No.:
FCC Designation CN1183
Number:
ISED CAB CNO101
identifier

IC Registration 31668
No.:

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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3 Description of the Equipment under Test

Description of the Equipment Under Test

Product:
Model no.:

Hardware Version
Identification No.
(HVIN)

Product Marketing
Name (PMN)

FCC ID:
IC:

Options and
accessories:

Rating:

RF Transmission
Frequency:

No. of Operated
Channel:

Modulation:

Channel list:

EMC_SHA_F_R_02.10E

HONEYCOMB MOTOR

CM-08-E

CM-08-EV2

CM-08-E

ZY4CMO8E1

28177-CMO8E1

NA

USB input: DC5V, 12W (12V for battery)

SRD transceiver: 433.92MHz;
2.4GHz BLE: 2402~2480 MHz
2.4GHz Thread: 2405~2480MHz

SRD transceiver: 1;
2.4GHz BLE: 40
2.4GHz Thread: 16

SRD transceiver: FSK;
2.4GHz BLE: GFSK

2.4GHz Thread: OQPSK

SRD transceiver: 433.92MHz;

2.4GHz BLE:
Bluetooth Low Energy
Ch | Fre(MHz) | Ch | Fre(MHz) | Ch | Fre(MHz) | Ch Fre(MHz)
0 2402 10 [ 2422 20 | 2442 30 2462
1 2404 11 | 2424 21 | 2444 31 2464
2 2406 12 | 2426 22 | 2446 32 2466
3 2408 13 [ 2428 23 | 2448 33 2468
4 2410 14 |2430 24 | 2450 34 2470

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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5 2412 15 | 2432 25 [2452 35 2472
6 2414 16 | 2434 26 | 2454 36 2474
7 2416 17 | 2436 27 | 2456 37 2476
8 2418 18 | 2438 28 | 2458 38 2478
9 2420 19 | 2440 29 | 2460 39 2480
2.4GHz Thread:
Thread

Channel | Frequency (MHz) | Channel | Frequency (MHz)

11 2405 19 2445

12 2410 20 2450

13 2415 21 2455

14 2420 22 2460

15 2425 23 2465

16 2430 24 2470

17 2435 25 2475

18 2440 26 2480

Antenna Type: SRD transceiver: Line Antenna;

2.4GHz BLE: Line Antenna
2.4GHz Thread: Line Antenna

Antenna Gain: SRD transceiver: -4dBi;
2.4GHz BLE: 2.2dBi
2.4GHz Thread: 2.2dBi

Description of the The Equipment Under Test (EUT) is a HONEYCOMB MOTOR with
EUT: BLE function and Thread function and SRD function (transceiver). We
tested it and listed the worst data in this report.

Test sample no.: SHA-831821-9 (Conducted sample),
SHA-831821-10 (Radiated sample)

The sample’s mentioned in this report is/are submitted/ supplied/ manufactured by client. The
laboratory therefore assumes no responsibility for accuracy of information on the brand name,
model number, origin of manufacture, consignment, antenna gain or any information supplied.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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4 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES

10-1-2023 Edition Subpart C - Intentional Radiators
RSS-Gen Issue 5 General Requirements for Compliance of Radio Apparatus
April 2018 +

Amendment 1 March
2019 + Amendment 2
February 2021

RSS-247 Digital Transmission Systems (DTSS), Frequency Hopping Systems
Issue 3 August 2023 (FHSS) and License-Exempt Local Area Network (LE-LAN) Devices

All the test methods were according to KDB 558074 D01 15.247 Measurement Guidance
v05r02 and ANSI C63.10-2013.

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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5 Summary of Test Results

&)

Technical Requirements
FCC Part 15 Subpart C & RSS-247 Issue 3/RSS-Gen Issue 5
" Test Test Result
Test Condition Pages Site [ Pass Fail N/A
§15.207 Rss-GENgg | Conducted emission |55 | gye g | DI L) L
AC power port
§15.247 (b) (3) | RSS-247 5.4(q) | Conducted peak | g g 1oy | X L1 T
output power
Equivalent Isotropic : X ] O
RSS-247 5.4(d) | R diated Power 16-18 | Site 1
20dB bandwidth and I I I ™(
§15.247(a)(1) RO 247213 | 999 Occupied
-Gen 6.7 .
Bandwidth
§15.247(a)(1) | RSS-247 5.1(b) | CAIIEr frequency .| b b KX
separation
§15.247(a)(1)(iii) | RSS-247 5.1(d) P”mber ofhopping | | | L LI X
requencies
Dwell Time - Average [] [] X
815.247(a)(1)(ii)) | RSS-247 5.1(d) Time of Occupancy
§15.247(a)(2) RSS-247 6dB bandwidth and X O O
5.2(a) & RSS- | 99% Occupied 19-23
GEN 6.7 Bandwidth
RSS-247 Power spectral i X O O
815.247(e) 5.2(b) density 24-26
Spurious RF X NN
§15.247(d) RSS-247 5.5 | conducted 27-33
emissions
§15.247(d) RSS-247 5.5 | Band edge 34-38 ] Hip.
§15.247(d) & RSS-247 5.5 | Spurious radiated X O O
§15.209 & & RSS-Gen emissions for 39-51 | Site 1
§15.205 6.13 transmitter
§15.203 RSS-Gen 6.8 Antenna See note 1 ] Hi
requirement

Remark 1: N/A — Not Applicable.
Note 1: The EUT uses a Line Antenna, which gain is -4dBi for SRD transceiver and 2.2dBi for 2.4GHz
BLE and Thread. In accordance to §15.203, It is considered sufficiently to comply with the provisions of

this section.

EMC_SHA_F_R_02.10E
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6 General Remarks

Remarks

This submittal(s) (test report) is intended for FCC ID: ZYACMOS8EL, IC: 28177-CMO08EL,
complies with Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C Rules and RSS-
247, RSS-GEN.

This report is only for the 2.4GHz BLE test report, for the Thread test report please refer to
709502408755-00C, for the 433.92MHz test report please refer to 709502408755-00A.

SUMMARY:

All tests according to the regulations cited on page 5 were
B - Performed

O - Not Performed

The Equipment under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: July 15, 2024
Testing Start Date: September 13, 2024
Testing End Date: November 16, 2024

-TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch

Reviewed by: Prepared by: Tested by:

] ),

\ I i

'J,flm.fram LU W"’zg@ﬂ%’i (2/
A -

Hui TONG Wengiang LU Chengijie GUO
EMC Section Manager EMC Project Engineer EMC Test Engineer
EMC_SHA F_R_02.10E TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch page 8 of 55

3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China

Phone: +86 21 61410123, Fax:+86 21 61408600 Rev. 23.00



Report Number: 709502408755-00B

7 Test Setups

7.1 AC Power Line Conducted Emission test setups

40cm
-

- |

EUT Measuning

Recerver
B0em
LISN
11

7.2 Radiated test setups

L™=

9kHz ~ 30MHz Test Setup:

EUT

T
T [ |
08m —— 3 M —)
(Turntable)

Test Receiver [i ' A A

<.
$--9

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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&)

30MHz ~ 1GHz Test Setup:

y—

1~4m (Antenna Tower)
Antenna
EUT l . v '
| ——— & A g

o_sTm ————— 3m » h
(Turntable) -

Test Receiver [

1GHz ~ 18GHz Test Setup:

1~4m

; 3m » b
(Turntable) —

Spectrum Analyzer ,‘I-f’ I |

ey e m— | = I
( —

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Page 10 of 55
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18GHz ~ 25GHz Test Setup:

]

1~4m | (Antenna Tower)

l Antenna

m Analyzer
D:‘ > Pre-Amolrﬁer ‘iﬂ‘

7.3 Conducted RF test setups

Signal spectrum analyzer EUT

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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8 Systems test configuration

Auxiliary Equipment Used during Test:

&)

DESCRIPTION

MANUFACTURER

MODEL NO.(SHIELD)

SIN(LENGTH)

Notebook

Lenove

X240

Notebook

Test software: nRF_DTM x64

The system was configured to channel 0, 19, and 39 for the test.

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The
test software allows the configuration and operation at the worst-case duty and the highest
transmit power.

Test Mode Applicability and Tested Channel Detail:

Mode Tested Data Rate Modulation Index Value _
Channel (Mbps) (Power level setting)
0 1 GFSK 8
19 1 GFSK 8
39 1 GFSK 8
Bluetooth LE 0 5 GESK 3
19 2 GFSK 8
39 2 GFSK 8

EMC_SHA_F_R_02.10E

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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Page 12 of 55
Rev. 23.00



Report Number: 709502408755-00B

&)

9 Technical Requirement

9.1 Conducted Emission

Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane

2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).

3. Maximum procedure was performed to ensure EUT compliance
4. An EMI test receiver is used to test the emissions from both sides of AC line

Limit
According to 815.207 & RSS-GEN 8.8, conducted emissions limit as below:

Frequency QP Limit AV Limit
MHz dBuVvV dBuV
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50

*Decreasing linearly with logarithm of the frequency

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
EMC—SHA—F—R—OZ']'OE 3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China Page 13 of 55
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Product Type

M/N

Operating Condition
Test Specification

HONEYCOMB MOTOR

CM-08-E

Mode 1: Tx_2402MHz, 2Mbps (worst case)
L-line

Comment 5VDC (powered by notebook whose input is 120V~, 60Hz)
1007
90+
80+
FCC Part 16 Class B Yoltage onibaing OF
>
]
@
©
£
°
>
]
-
20
104
D_
160k 300 400500 800 1M 2 3 4k BM B 10k4
Frequency in Hz
Final Result
Frequency Quasi CAverag Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) Peak e (dBuV) (dB) Time (kHz) (dB)
(dBuV) (dBuV) (ms)
0.181500 32.05 54.42 22.37 | 1000.0 9.000 | L1 19.4
0.339000 35.17 59.23 24.06 | 1000.0 9.000 | L1 19.5
0.397500 35.43 57.91 22.48 | 1000.0 9.000 | L1 19.5
0.487500 20.26 46.21 25.95 | 1000.0 9.000 | L1 19.4
1.005000 31.61 56.00 24.39 | 1000.0 9.000 | L1 19.5
2.098500 24.17 46.00 21.83 | 1000.0 9.000 | L1 19.5
3.178500 37.60 56.00 18.40 | 1000.0 9.000 | L1 19.5
3.237000 28.81 46.00 17.19 | 1000.0 9.000 | L1 19.5
12.363000 25.04 50.00 24.96 | 1000.0 9.000 | L1 19.9
12.403500 31.50 60.00 28.50 | 1000.0 9.000 | L1 19.9
13.245000 30.22 50.00 19.78 | 1000.0 9.000 | L1 20.0
24.616500 35.80 60.00 24.20 | 1000.0 9.000 | L1 20.9

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + LISN Factor (dB) + 10dB Attenuator

Product Type

EMC_SHA_F_R_02.10E

HONEYCOMB MOTOR

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
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M/N
Operating Condition
Test Specification

CM-08-E
Mode 1: Tx_2402MHz, 2Mbps (worst case)
N-line

Comment 5VDC (powered by notebook whose input is 120V~, 60Hz)
1007
501
80T
701
50 :\ FCC Part 16 Class B Voltage onikdains OF
> =+
jm}
m
©
£
o
>
3

10+
D =+
160k 300 400500 a00 1 204 Ik 4kd B B 10k
Frequency in Hz
Final Result
Frequency Quasi CAverag Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) Peak e (dBuV) (dB) Time (kHz) (dB)
(dBuV) (dBuV) (ms)

0.181500 30.79 54.42 23.63 | 1000.0 9.000 | N 19.4
0.307500 38.15 60.04 21.89 | 1000.0 9.000 | N 19.5
0.370500 20.34 48.49 28.15 | 1000.0 9.000 | N 19.5
0.807000 30.42 56.00 25.58 | 1000.0 9.000 | N 19.5
1.369500 29.62 56.00 26.38 | 1000.0 9.000 | N 19.5
1.869000 19.74 46.00 26.26 | 1000.0 9.000 | N 19.5
3.709500 28.15 46.00 17.85 | 1000.0 9.000 | N 19.6
3.750000 35.91 56.00 20.09 | 1000.0 9.000 | N 19.6
12.223500 30.24 50.00 19.76 | 1000.0 9.000 | N 19.8
12.250500 36.35 60.00 23.65 | 1000.0 9.000 | N 19.8
13.020000 33.45 50.00 16.55 | 1000.0 9.000 | N 19.8
13.420500 39.59 60.00 20.41 | 1000.0 9.000 | N 19.8

Note 1: Measure Level = Reading Level + Factor
Factor = Cable Loss + LISN Factor + 10dB Attenuator

TUV SUD Certification and Testing (China) Co., Ltd. Shanghai Branch
3-13, No.151, Heng Tong Road, Shanghai, 200070, P.R. China
Phone: +86 21 61410123, Fax:+86 21 61408600
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9.2 Conducted peak output power

Test Method

1. Use the following spectrum analyzer settings:
RBW > the 6 dB bandwidth of the emission being measured, VBW=3RBW, Span=3RBW
Sweep = auto, Detector function = peak, Trace = max hold.

N

Add a correction factor to the display.

&)

3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the

peak of the emission. The indicated level is the peak output power.

Limits

According to 815.247 (b) (3) & RSS-247 5.4(d), conducted peak output power limit as below:

Frequency Range Limit Limit
MHz W dBm
Conducted peak output power 2400-2483.5 <1 <30
e.i.r.p. 2400-2483.5 <4 <36
Test result as below table
1Mbps
Conducted Peak
Frequency Output Power E.I.LR.P Result
MHz dBm dBm
Low channel 2402MHz 6.74 8.94 Pass
Middle channel 2440MHz 6.48 8.68 Pass
High channel 2480MHz 6.2 8.4 Pass
2Mbps
Conducted Peak
Frequency Output Power E.ILR.P Result
MHz dBm dBm
Low channel 2402MHz 6.74 8.94 Pass
Middle channel 2440MHz 6.47 8.67 Pass
High channel 2480MHz 6.21 8.41 Pass

EMC_SHA_F_R_02.10E
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Peak output power (1Mbps)

Channel 18 (2440MHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast g Type: Log Powsr 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Powsr 56
Rl Couping AC ~ Comechons OF | Preamp: Of Gas: O AuglHold: 100100 [ al Couping AT~ Comections. OF |Preamp: Off Gate: Off Auglhold. 100100 |-
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sig Track. O 4 . Sig Track. O v
1 Specium v Ref Ll Offset 2.14 dB Mkr1 2.402 tEE- GHZ 1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.439 719 GHz
Scale/Div 10 d8 Ref Level 20.00 dBm 6.74 dBm| Scale/Div 10 d8 Ref Level 20.00 dBm 6.47 dBm|
Log ¥ Log ¥
[Center 2.402000 GHz Fideo BW 6.0 MHz 1 10.00 MHz [Center 2.440000 GHz Fideo BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts) [#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts)
Nov 14, 2024 -l e oy 14, 2024 -l e
WO~ M? By P wO oM ? N B aw

Channel 26 (2480MHz)

l' el | ? 3:00:01 PM

Specirum Anatyzer 1
Swept SA v+
KEYSIGHT Input &P IputZ 500 [4Atien 0GB PNO: Fast Aug Type: Log Power &
Rl Couping AC ~ Comections OF | Preamp: Of Gats: O AvglHoid: 100/100
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
W 5 Track O
1 Specirum v Ref LVl Offsat 2.15 a8 Mkr1 2.479 640 GHz
Scale/Div 10 4B Ref Lavel 20.00 dBm 6.20 dBm)|
9 ¥
(Center 2480000 GHz #Video B 6.0 MHz Span 10.00 MHz
#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Nov 14, 2024 s Lvd
BiL YRR

EMC_SHA_F_R_02.10E
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Peak output power (2Mbps)

Channel 18 (2440MHz)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast g Type: Log Powsr 56 KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Powsr 56
Rl Couping AC ~ Comechons OF | Preamp: Of Gas: O AuglHold: 100100 [ al Couping AT~ Comections. OF |Preamp: Off Gate: Off Auglhold. 100100 |-
g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
o Sig Track. O 4 . Sig Track. O v
1 Specium v Ref Ll Offset 2.14 dB Mkr1 2.401 51]3 GHZ 1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.439 465 GHz
Scale/Div 10 d8 Ref Level 20.00 dBm 6.74 dBm| Scale/Div 10 d8 Ref Level 20.00 dBm 6.47 dBm|
Log ¥ Log ¥
[Center 2.402000 GHz Fideo BW 6.0 MHz 1 10.00 MHz [Center 2.440000 GHz Fideo BW 6.0 MHz Span 10.00 MHz
[#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts) [#Res BW 2.0 MHZ Sweep 1.33 ms (10001 pts)
Nov 14, 2024 -l e Nov 14, 2024 -l e
wOc M ? By P wO oM ? B aw

Channel 26 (2480MHz)

l' el | ? 3:07:45PM

Specirum Anatyzer 1
Swept SA v+
KEYSIGHT Input &P IputZ 500 [4Atien 0GB PNO: Fast Aug Type: Log Power &
Rl Couping AC ~ Comections OF | Preamp: Of Gats: O AvglHoid: 100/100
g At Freq Rel. Inl () IF Gain: Low Tig. Fres Run
W 5 Track O
+ Spacium f o Lyt Offset 2.15 a8 Mkr1 2.479 471 GHZ
Scale/Div 10 a8 Ref Level 20.00 dBm 6.21 dBm|
9 ¥
(Center 2480000 GHz #Video B 6.0 MHz Span 10.00 MHz
#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Nov 14, 2024 . Lvd
RHIL YRR
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9.3 6dB bandwidth and 99% Occupied Bandwidth
Test Method for 6 dB Bandwidth

1.

2.

3.

4.

5.

The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.

Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

Use the following spectrum analyzer settings:

RBW=100KHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold
Use the automatic bandwidth measurement capability of an instrument, use the X dB
bandwidth mode with X set to 6 dB.

Allow the trace to stabilize, record the 6 dB Bandwidth value.

Test Method for 99 % Bandwidth

1.

2.
3.

Limit

Connect EUT test port to spectrum analyzer.

Use the following spectrum analyzer settings:

RBW=1% to 5% of the actual occupied, VBW=3RBW, Sweep = auto,
Detector function = peak, Trace = max hold

Use the occupied bandwidth measurement capability of test receiver.
Allow the trace to stabilize, record the occupied bandwidth value.

According to 815.247(a)(2), 6dB bandwidth limit as below:

6dB bandwidth Limit [kHZz] 99% bandwidth Limit [kHZz]
>500 |
Test result
1Mbps
Frequency 6dB bandwidth 99% Bandwidth
Result
MHz MHz MHz
Top channel 2402MHz 0.678 1.048 Pass
Middle channel 2440MHz 0.69 1.057 Pass
Bottom channel 2480MHz 0.689 1.046 Pass
2Mbps
Frequency 6dB bandwidth 99% Bandwidth
Result
MHz MHz MHz
Top channel 2402MHz 1.106 2.052 Pass
Middle channel 2440MHz 1.131 2.065 Pass
Bottom channel 2480MHz 1.125 2.072 Pass
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Input RF Input Z 50 O Atten: 30dB Trig: Free Run  [Cenler Freq. 2.402000000 GHz
RL > Coupling: AC Corrections. Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #F Gan Low  Radio Std None
Ref Lyl Offset 2.14 48 MKr3 2.402295000 GHz
Scale/Div 10.0 dB Ref Value 22.14 dBm 0.50 dBm|
Log
12.1 v 3
S — ( i AN S ._._“
1.86 e - S .
179
.27 9 [t arnc s ac b O
378
478
-57.9
-67.9
‘Center 2.402000 GHz #Video BW 300.00 kHz ‘Span 2 MHz|
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics v
Occupied Bandwidth
1.0657 MHz| | | Total Power I 12.8 dBm|
Transmit Freq Eror -37.133 kHz % of OBW Power 99.00 %
x dB Bandwidth 677.7 kHz [xdB [ 6.00 dB.

Scm?EiEe, |uM [

Spectrum Analyzer 1
Occupied BW
Input: RF Input Z- 50 O Atten: 30 dB Trig: Free Run Cenler Freq: 2440000000 GHz
- Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align: Auto Fraq Ref: Int (5) #IF Gain' Low Radio Std: None
Ref Lyl Offset 2.15 08 MKr3 2.440309000 GHz
Scale/Div 10.0 dB Ref Value 22.15 dBm 0.26 dBm
Log
122
. 02 ] I
™ S
785 — — N
179 - =
27 9 PN il b IS
378
479
-57.9
-67.9
Center 2.440000 GHz #Video BW 300.00 kHz ‘Span 2 MHz|
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics v
Occupied Bandwidth
1.0652 MHz| | | Total Power I 12.6 dBm|
Transmit Freq Eror % of OBW Power 99.00 %
x dB Bandwidth 689.7 kHz [xdB [ 6.00 dB.

"OC A2 e 1L VIR

Spectrum Analyzer 1
Occupied BW
Input: RF Input Z- 50 O Atten: 30 dB Trig: Free Run Cenler Freq: 2 480000000 GHz
- Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align: Auto Fraq Ref: Int (5) #IF Gain' Low Radio Std: None
Ref Lyl Offset 2.15 08 MKr3 2.480302000 GHz
Scale/Div 10.0 dB Ref Value 22.15 dBm 0.08 dBm
Log
122 3
215 — = . —
785 — e rlma _
> —
79 — =
97 @ i ot =
378
479
-57.9
-67.9
Center 2.480000 GHz #Video BW 300.00 kHz ‘Span 2 MHz|
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics v
Occupied Bandwidth
1.0676 MHz| | | Total Power I 12.3dBm|
Transmit Freq Eror % of OBW Power 99.00 %
x dB Bandwidth 689.2 kHz [xdB [ 6.00 dB.

@0 cm?neEe

Rl
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BLE_2M_Antl 2402

Spectrum Analyzer 1 ' ‘ +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
RL Coupling: AC Corrections. Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align’ Auto Freq Ref: Int (S) #IF Gain' Low Radio Std' None
fut Lyl Olfast 2.14 B Mkr3 2.402520000 GHz
Ref Value 22.14 dBm 0.44 dBm
57.9
670
Center 2.402000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0450 MHz

| Total Power | 12.8dBm|
Transmit Freq Error -31.858 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 1.106 MHz |xdB [ -6.00 dB
-l Nov 14, 2024 A 'Y
=9 ‘-‘ ? 3:03:59 PM " -1 |% |ﬁ\\
BLE_2M_Antl_2440
Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align: Auto Freq Ref. Int (S) #F Gain' Low  Radio Std None
fu Lyl Olfast 2.15 B Mkr3 2.440529000 GHz
Ref Value 22.15 dBm 0.28 dBm|
- i n
V= L. &
Center 2.440000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)
2 Metrics ]
Occupied Bandwidth
2.0676 MHz | Total Power | 12.5dBm|
Transmit Freq Error -25.030 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 1.131 MHz |xdB [ -6.00 dB
-l Nov 14, 2024 A 'Y
@9l ?2%Nn e B YRR
BLE_2M_Antl_2480
Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align: Auto Freq Ref. Int (S) #F Gain' Low  Radio Std None
'J fu Lyl Olfast 2.15 B Mkr3 2.480521000 GHz
Ref Value 22.15 dBm 0.25 dBm|
1 2
Center 2.480000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0556 MHz

| Total Power | 12.4 dBm|

Transmit Freq Error -20.767 kHz | % of OBW Power | 99.00 %

x dB Bandwidth 1.125 MHz |xdB [ -6.00 dB
-l Nov 14, 2024 A WK
- s ‘-‘ ? 3:07:58 PM " -1 |% |ﬁ\\
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99% Occupied Bandwidth

BLE_1M_Antl 2402

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Ineut RF
RL —->— (G

upling: AC
Align: Auto

yks
Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
Corrections. Off  Preamp: Off Gate: Off Avg|Hold: 100/100
Freq Ref: Int (S) #IF Gain' Low Radio Std' None

Ref Lvl Offset 2.14 dB

Mkr1 2.401970600 GHz

Ref Value 22.14 dBm 3.89 dBm
&
v
Center 2.402000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0477 MHz

| Total Power | 13.1dBm |
Transmit Freq Error -33.054 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.266 MHz x dB -26.00 dB
-l Nov 14, 2024 'Y
=9 ‘-‘ ? 2:55:36 PM " -1 |% |ﬁ\\
BLE_1M_Antl_2440
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL p. CoUPing AC Corrections: Off  Preamp: Off Gate: Off AAvg|Hold: 100/100
Align: Auto Fraq Ref: Int (5) #F Gain'Low  Radio Std None
'J fu Lyl Olfast 2.15 B Mkr1 2.439971800 GHz
Ref Value 22.15 dBm 3.63 dBm
A
1
Center 2.440000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)
2 Metrics ]
Occupied Bandwidth .
1.0570 MHz | Total Power | 12.8dBm
Transmit Freq Error -36.540 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.265 MHz x dB -26.00 dB
-l Nov 14, 2024 'Y
=9 ‘-‘ ? 2:58:22 PM " -1 |% |ﬁ\\
BLE_1M_Antl_2480
Spectrum Analyzer 1 Y ‘ + |
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL p. CoUPing AC Corrections: Off  Preamp: Off Gate: Off IAvg|Hold: 100/100
Align: Auto Fraq Ref: Int (5) #F Gain'Low  Radio Std None

Ref Lvl Offset 2.15 dB

Mkr1 2.479969100 GHz

Ref Value 22.15 dBm 3.48 dBm
—
v
79
67.9
Center 2.480000 GHz #Video BW 100.00 kHz Span 3 MHz,
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
1.0463 MHz

| Total Power | 12.6 dBm |
Transmit Freq Error -34.003 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.260 MHz x dB -26.00 dB
-l Nov 14, 2024 W K
- q (" ‘-‘ ? 3:00:08 PM " -1 |% |)"\\
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BLE_2M_Antl 2402

Spectrum Analyzer 1 ' ‘ +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q ‘Atten: 30 dB [Trig: Free Run Center Freq: 2.402000000 GHz
RL Coupling: AC Corrections. Off Preamp: Off Gate: Off \Avg|Hold: 100/100
Align’ Auto Freq Ref: Int (S) #IF Gain' Low Radio Std' None

Ref Lvl Offset 2.14 dB

Mkr1 2.401992800 GHz

Ref Value 22.14 dBm 5.09 dBm
1
s7a|
67.0
Center 2.402000 GHz #Video BW 180.00 kHz Span 6 MHz
#Res BW 62.000 kHz Sweep 2.00 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0525 MHz

| Total Power 12.7 dBm|

Transmit Freq Error -29.783 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.442 MHz x dB -26.00 dB
-l Nov 14, 2024 A W ¥
- D ‘-‘ ? 3:03:51 PM " -1 |% |)"K

BLE_2M_Antl_2440
Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 440000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align’ Auto Freq Ref: Int (S) #F Gain' Low  Radio Std None

Ref Lvl Offset 2.15 dB

Mkr1 2.439974200 GHz

Ref Value 22.15 dBm 5.95 dBm

1
Center 2.440000 GHz #Video BW 180.00 kHz Span 6 MHz
#Res BW 62.000 kHz Sweep 2.00 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0655 MHz

| Total Power 12.6 dBm |

Transmit Freq Error -26.249 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.415 MHz x dB -26.00 dB
-l Nov 14, 2024 A W
=9~ ‘-‘ ? 3:05:53 PM " -1 |% |ﬁk

BLE_2M_Antl_2480
Spectrum Analyzer 1 Y ‘ +
Occupied BW
KEYSIGHT Input RF lInpul Z 50 0 ‘Atlen: 30 dB [Tig Free Run  Cenler Freq 2 480000000 GHz
RL - Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold: 100100
Align’ Auto Freq Ref: Int (S) #F Gain' Low  Radio Std None

Ref Lvl Offset 2.15 dB

Mkr1 2.479968200 GHz

Ref Value 22.15 dBm 5.66 dBm

—

'.
Center 2.480000 GHz #Video BW 180.00 kHz Span 6 MHz
#Res BW 62.000 kHz Sweep 2.00 ms (10001 pts)

2 Metrics v

Occupied Bandwidth
2.0715 MHz

| Total Power 12.5dBm|
Transmit Freq Error -28.842 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.442 MHz x dB -26.00 dB
-l Nov 14, 2024 A WK
- s ‘-‘ ? 3:07:51 PM " -1 |% |)"K
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9.4 Power spectral density

Test Method
This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance:
1. The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.
2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.
3. Use the following spectrum analyzer settings:
4. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,
Trace= max hold.
5. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.
6. Repeat above procedures until other frequencies measured were completed.

Limit
Limit [dBm/3KHZ]
<8
Test result
1Mbps
Power spectral
Frequency density Result
MHz dBm/3kHz
Top channel 2402MHz -8.76 Pass
Middle channel 2440MHz -8.99 Pass
Bottom channel 2480MHz -9.34 Pass
2Mbps
Power spectral
Frequency density Result
MHz dBm/3kHz
Top channel 2402MHz -10.83 Pass
Middle channel 2440MHz -11.25 Pass
Bottom channel 2480MHz -11.64 Pass
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PK PSD

1Mbps)

Channel 0 (2402MHz)

Channel 19 (2440MHz)

Spectrum Analyzer 1 Spectrum Anatyzer 1
Swept SA T+ Swept SA v+
KEYSIGHT [input IpwZ 500 [WAen0dB  PNO: DestWide  JAvp Type: Log-Pawer 1456 KEYSIGHT nput fF inputZ 500 [WAften 3008 |PNO: BesiWde  Avg Type Log Power 56
RL Couping AC  Corrections. Of | Preamp. Off Gale: OFf AvglHold. 100103 al Couping AT~ Comections. OF |Preamp: Off Gate: Off AvglHold. 100/100
7 Laign: Auto Freq Ref Int (S) IF Gain Low Trig. Freo Run g Auto Freq Rel. Inl () IF Gain: Low Tig. Fres Run
- Sig Track ON PN - Sia Track O v
N Tkl 2 919 7 N Mkr1 2.439 919 3 GHJ
1 Spactnum [ Ref Lvl Offset 2.14 dB M1 2.401 919 7 GHz 1 Spoctum | Ref Lyl Offset 2.15 4B Mkr1 2.439 919 3 GH
ScalelDiv 10 4B Ref Level 20.00 dBm -8.76 dBm Scale/Div 10 d8 Ref Level 20.00 dBm -8.99 dBn|
Log T Log ¥
[
(Center 2.4020000 Tideo BW 10 kHz Span 1.017 MHz, [Center 2.4400000 GHz TVideo BW 10 kHz Span 1.035 MH|
#Res BW 3.0 kHz Sweep 107 ms (1001 pts)] [#Res BW 3.0 KHZ Sweep 109 ms (1001 pts
Nov 14, 2024 - evd Nov 14, 2024 - |
L IR Nl a2 -5 aw o9l ? RS B %]
Spectrum Analyzer 1
Swept SA T+
KEYSIGHT [input R InpulZ 500 [WAllen 3B [PNO BesiWide  JAvg Type Log-Power 1456
RL Couping. Af Corections: O | Preamp: OFf ate AvglHol: 100100
0 lagn. Asto Froq Ref Int(3) IF Gain Low [Trig. Free Run
- Sig Track ON P
N AKr1 2.479 918 4
1 Spactnm ot Lyl Offsot 215 48 Mkr1 2.479 918 4 GHz]
Scale/Div 10 4B Ref Level 20.00 dBm -9.34 dBm
T
(Center 2.4800000 GHz #Video BW 10 kHz n 1.034 MHz]
#Res BW 3.0 kHz Sweep 109 ms (1001 pts}|
ll g-j (-,. - 7 MNov 14,2024 e % ey
¢ a0034Pm wes "I
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PK PSD

2Mbps)

Spectrum Analyzer 1 Spectrum Analyzer 1
Swept SA T+ Swept SA v+
KEYSIGHT lnaut R inputZ 500 WAflen:30dB  [PNO.BestWide JAvg Type: Log Pawer 156 KEYSIGHT nput RF InputZ 500 [#Atlen 2008 PNO:BestWida  [Avg Type Log Power &
RL oy |Couping A Comections: Off | Preamp: Off ate: Off Avg|Hold. 1001100 . AL oy Couping {Comacbons OF  |Preamp: Off Gata: Off AvglHold: 100/100 ;
. Auto Freq Ref. Int () IF Gain: Low g, Free Run o Aign: Auto Frea Ret. In (5) IF Gain:Low  Trg: Frea Fun ‘
- Sig Track ON - Sig Track O
. 1kr1 2401915 4 N Akr1 2.439 915 2 GHJ
1 Spactrum [ [ Mkr1 2.401 9154 GHz| | [1spectnm | [ Mkr1 2.439 915 2 GH|
Scale/Div 10 dB Ref Level 20.00 dBm -10.83 dBm Scale/Div 10 dB Ref Level 20.00 dBm -11.25 dBn|
Log T Log T
!
(Center 2.4020000 GHz #Video BW 10 kHZ Span 1.659 MHz (Center 2.4400000 GHz #Video BW 10 kHz n 1.667 MH
#Res BW 3.0 KMz Sweep 175 ms (1001 pts)| #Res BW 3.0 kHZ Sweep 179 ms (1001 pts|
Now 14, 2024 - oY Nov 14, 2024 - |
=9 ? N -5 aw w9l ? SR B %
Specirum Analyzer 1
Swept SA T+
KEYSIGHT |nput RF Input 2 50 0 HAlen 30dB [PNO BestWide  |Avp Typer LogPower 1456
L Couping A Corractions: O Preamp: Off ate ‘AvgiHold: 100100
i Algn Auto Freq Ref Int (S) IF Gain. Low Trig. Free Run
- Sig Track Of a0
. T
1 Spectrum Ref Lvi Offset 2.15 dB Mkr1 24799 u'E GHz
ScaleDiv 10 4B Ref Level 20.00 dBm -11.63 dBm
0g v
| |
(Center 2.4800000 GHz BVideo BW 10 kHz Span 1.688 MHz
#Res BW 3.0 kHz Sweep 178 ms (1001 pts)|
ll g-j (-,. - £ MNov 14,2024 e % W
¢ aosz2PMm e o
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9.5 Spurious RF conducted emissions

Test Method

1. The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

3. 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 10" harmonic. Typically, several plots are required to cover this entire span.
RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max
hold

4. Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

5. The level displayed must comply with the limit specified in this Section. Submit these
plots.

6. Repeat above procedures until all frequencies measured were complete.

Limit
According to 815.247(d), spurious RF conducted emissions limit as below:

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

Out-of-Band Emissions (1Mbps)

Channel 0 (2402MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput RF input 7 500 jatian: 30 a8 PNO- BestWida g Type Log.Power 5 6 KEYSIGHT Input RF input 7 500 Watten: 30 d8 PNO: Fast vy Type: Log-Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 100/100 al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Rigrn. Pt Freq Rel. Il (S) IFGain Low  Tg. Fiea Run Rigrn. Pt Freq Rel. Il (S) IFGain Low  Tg. Fiea Run
- Sig Track. OF N - 'Sig Track. O
v Micrd 7 B Vkr1 882.95 M
1 Specium | Ref Lvi Offset 2.14 dB Mkr1 2.401 9 OVE.U GHz| 1 Specium | Ref Lvi Offset 2.14 dB Mkr1 8 z 95 MHz|
Scale/Div 10 dB Ref Level 20.00 dBm 6.59 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -56.64 dBm)|
Log v Log v
\Center 2.4020000 GHz #Video BW 300 kHz Span 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 14, 2024 - oY Nov 14, 2024 -l e
wO oM ? N BHLY Y woC el ? R BHLY Y

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput RF input 7 500 jatian: 30 a8 PNO- Fast Aug Type: Log Power 5 6 KEYSIGHT Input RF input 7 500 Watten: 30 d8 PNO: Fast vy Type: Log-Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010 ™ al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Rigrn. Pt Freq Rel. Il (S) IFGain Low  Tg. Fiea Run Rigrn. Pt Freq Rel. Il (S) IFGain Low  Tg. Fiea Run
- Sig Track. OF P - 'Sig Track. O
1 2 27 ¥ Mkr1 26.462
1 Specium " Ref Ll Offset 2.14 dB Mkr1 2 46? zh. GHz| 1 Specium | Ref Lvi Offset 2.14 dB Mkri 26 f: 0 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 5.68 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -45.19 dBm|
Log 4 ¥ Log ¥
&
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) r
5 Marker Table v
Moce Trace Scale X Y Function Function Width Function value
X z i
zZ N f 314707 GHz -54.75 dBm
3
£ .
g Start 5.00 GHz #Video BW 300 kHz 26.50 GHz,
#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Nov 14, 2024 - oY Nov 14, 2024 -l e
wOc M ? BHLY Y wOC el ? R BHLY Y
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Out-of-Band Emissions (1Mbps)

Channel 19 (2440MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 |PNO" BestWide Avg Type Log Power 5 6 KEYSIGHT [input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power 5 6
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 100/100 al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run Aign. Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
. Sia Track O 4 g - Sia Track O v
1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.439 970 20 GHz| 1 Specium v Ref Ll Offset 2.15 dB Mkr1 EJT 98 MHz|
Scale/Div 10 dB Ref Level 20.00 dBm 6.35 dBm) Scale/Div 10 dB Ref Level 20.00 dBm -56.85 dBm|
Log ¥ Log ¥
\Center 2.4400000 GHz #Video BW 300 kHz N 1.500 MHz| Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) [#Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 14, 2024 - oY Nov 14, 2024 - oY
wOC M ? L BHLY Y w O C el ? R BHLY Y
Spectrum Anatyzer 1 Spectrum Anatyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast Avg Type: Log Power 56 KEYSIGHT nput fF inputZ 500 [WAften 30d8  |PNO: Fast Avg Type: Log Power
AL oy Couping A {Comacbons OF  |Preamp: Off Gata: Off AvglHold: 1010 - AL oy Couping (Comactions: Off | Preamp: Off Gata: Off AvglHold: 1010
Aign: Aot Freq Re. It (S) IF Gain:Low  Trig: Fres Run Aign: Aot Freq Re. It (S) IF Gain:Low  Trig: Fres Run
- Sig Track O - Sig Track Of
1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 2.440 27 GHz 1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 25.888 0 GHZ
Scale/Div 10 A8 Ref Level 20.00 dBm 3.86 dBm)| Scale/Div 10 a8 Ref Level 20.00 dBm -46.21 dBm)|
Log y ¥ Log -
£
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) )
5 Warker Table v
Mode | Trace | Scale X Function Function Widih Function Value
LU Aeisr THETdBm
2 N 1 3.298 27 GHz| -54.71 dBm
3
4 "
M Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz,
[#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Nov 14, 2024 - L Nov 14, 2024 - L
@9 l? RIL VRRREFE I (GOl Il it RHIL YRR
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Report Nu

mber: 709502408755-00B

Out-of-Band Emissions (1Mbps)

Channel 39 (2480MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Spectrum Analyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF input 7 500 WAtlen 3008 |PNO" BestWide Avg Type Log Power KEYSIGHT [input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 100/100 al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
. Sia Track O 4 g - Sia Track O
1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.479 DE? 60 GHz| 1 Specium v Ref Ll Offset 2.15 dB Mkr1 FE% nj MHz|
Scale/Div 10 dB Ref Level 20.00 dBm 6.07 dBm Scale/Div 10 dB Ref Level 20.00 dBm -56.38 dBm)|
Log ¥ Log ¥
\Center 2.4800000 GHz #Video BW 300 kHz Span 1.500 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 14, 2024 - oY Nov 14, 2024 - oY
wO oM ? BHLY Y w o c el ? s BHLY Y

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 [PNO- Fast Ay Type: Log-Power KEYSIGHT [input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power
al Couping: A Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010 al Couping Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010
g Auto Fioq Rel.Inl () IF Gain. Low Tig: Frea Run g Auto Fioq Rel.Inl () IF Gain. Low Tig: Frea Run
- Sig Track. OF P - 'Sig Track. O
T 5475 73 3 308 7
1 Specium v Ref Ll Offset 2.15 dB Mkr1 2.479 15 GHz| 1 Specium v Ref Ll Offset 2.15 dB Mkri 26 JG-:' 7 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 4.58 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -45.56 dBm|
Log 3 ¥ og .
0
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) ¢
5 Marker Table v
Moce Trace Scale X Function Function Width Function value A
W T ZATITIGHz E: el
zZ N f 25167 GHz -52.89 dBim
3
4 | L
g Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz,
#Res BW 100 kHz Sweep ~2.06 s (30001 pts))
Nov 14, 2024 - oY Nov 14, 2024 - e
wO oM ? BHLY Y woc el ? R BHLY Y
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Report Number: 709502408755-00B

Out-of-Band Emissions (2Mbps)

Channel 0 (2402MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 v+ Spectrum Analyzer 1 [+
Swept SA Swept SA
KEYSIGHT nput RF input 7 500 jatian: 30 a8 PNO- BestWida g Type Log.Power 6 KEYSIGHT Input RF input 7 500 Watten: 30 d8 PNO: Fast vy Type: Log-Power
al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 100/100 al Couping A~ Comections: O |Preamp: OF Gate: Off AvglHold: 1010
Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
- Sig Track. OF - 'Sig Track. O
o Wkr1 2 97 N T n
1 Specium Ref Lvi Offset 2.14 dB Mkr1 2.401 97 1 1 GHz| 1 Specium Ref Lvi Offset 2.14 dB Mkr1 96 D-‘i MHz|
Scale/Div 10 dB Ref Level 20.00 dBm 6.57 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -57.26 dBm)|
Log ¥ Log ¥
\Center 2.402000 GHz #Video BW 300 kHz N 3.000 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz Sweep 2.00 ms (30001 pts) #Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 14, 2024 -l e oy 14, 2024 -l e
wO oM ? BHLY Y woc el ? R BHLY Y

Spurious Emission (1GHz -5GHz)

Spurious Emission (5GHz —26.5GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 [PNO- Fast Ay Type: Log-Power 6 KEYSIGHT [input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power
al Coupi Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010 ™ al Couping Comactions: OF  Preamp: Off Gate: Off AvglHold: 1010
g Auto Fioq Rel.Inl () IF Gain. Low Tig: Frea Run g Auto Fioq Rel.Inl () IF Gain. Low Tig: Frea Run
- Sig Track. OF P - 'Sig Track. O
3 1 412
1 Specium v Ref Ll Offset 2.14 dB Mkr1 2 4ﬂ_? [\‘D GHz| 1 Specirum v Ref Ll Offset 2.14 dB Mkr1 26.412 6 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 3.66 dBm| Scale/Div 10 dB Ref Level 20.00 dBm -45.97 dBm)|
Log Py ¥ Log .
Q
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) 4
5 Marker Table v
Moce Trace Scale X Y Function Function Width Function value
X z i
zZ N f 3.071 87 GHz -54.01 dBim
3
4 | L
g Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz,
#Res BW 100 kHz Sweep ~2.06 s (30001 pts))
Nov 14, 2024 - oY Nov 14, 2024 -l e
wOc M ? Ry PrY wOC M ? s BHLY aw
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Report Number: 709502408755-00B

Out-of-Band Emissions (2Mbps)

Channel 19 (2440MHz)

Reference point

Spurious Emission (30MHz — 1GHz)

Spectrum Anatyzer 1 Specirum Anafyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT Input RF Input Z 500 WAtlen 3008 |PNO" BestWide Avg Type Log Power 5 6 KEYSIGHT [input RF Input Z 500 WAtien 3008 [PNO: Fast Avg Type: Log Power 5 6
Rl Couping AC ~ Comections OF | Preamp: Of Gats: Of AvglHoid: 100/100 Rl Couping AC ~ Comections OF | Preamp: Of Gats: O AvglHoid: 1040
Aign. Auto Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run Aign. Freq Rel. Inl (S) IF Gain: Low Trig: Frea Run
o Sig Track. O 4 . Sig Track. O v
v Mkr1 2,439 969 v M 7
1 Specium Ref Lvl Offset 2.15 dB Mkr1 2.439 969 1 GHz 1 Specium Ref Lvl Offset 2.15 dB Mkr1 674 3:1 MHz|
Scale/Div 10 dB Ref Level 20.00 dBm 6.32 dBm)| Scale/Div 10 dB Ref Level 20.00 dBm -57.16 dBm)|
Log ¥ Log ¥
\Center 2.440000 GHz #Video BW 300 kHz N 3.000 MHz Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
[#Res BW 100 KHz Sweep 2.00 ms (30001 pts) [#Res BW 100 kHz Sweep ~84.1 ms (30001 pts)
Nov 14, 2024 -l e Nov 14, 2024 -l e
w9 C M ? s Ry PrY wO oM ? BHLY aw
Spectrum Anatyzer 1 Spectrum Anatyzer 1
Swept SA v+ Swept SA v+
KEYSIGHT [nput RF inputZ 500 [#Atien 3008 PNO: Fast g Type: Log Power 56 KEYSIGHT [nput RF inputZ 500 [WAften 30d8  |PNO: Fast Avg Type: Log Power
AL oy Couping A {Comacbons OF  |Preamp: Off Gata: Off AvglHold: 1010 - AL oy Couping (Comactions: Off | Preamp: Off Gata: Off AvglHold: 1010
Aign. Auto Freq Ret. It (5) IF Gain:Low  Trig: Frea Run Aign. Auto Freq Ret. It (5) IF Gain:Low  Trig: Frea Run
- Sig Track O - Sig Track Of
1 Spectnm v ot Lyt Offsst 2.15 48 Mkr1 2.439 87 GHZ 1 Spectnm v o Lyt Offset 2.15 a8 Mkr1 24.750 6 GHZ
Scale/Div 10 A8 Ref Level 20.00 dBm 3.18 dBm)| Scale/Div 10 a8 Ref Level 20.00 dBm -45.21 dBm)|
Log Py ¥ Log -
.::;
!
Start 1.000 GHz #ideo BW 300 kHz 5.000 GHz
#Res BW 100 kHz Sweep ~384 ms (30001 pts) 0
5 Warker Table v
Mode | Trace | Scale X ¥ Function Function Widih Function Value
2T ET Oz T i
2 N 1 3.172 67 GHz| -55.20 dBm
3
4 "
M Start 5.00 GHz #Video BW 300 kHz Stop 26.50 GHz,
[#Res BW 100 kHz Sweep ~2.06 5 (30001 pts)
Nov 14, 2024 - L Nov 14, 2024 - L
"]l ? N nea @ w "/ ? s wen @ EAY
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