B Report No.: DDT-RE23090520-2E01
Wissued Date: Dec. 11, 2023

FCC AND ISED CERTIFICATION TEST
REPORT

FOR

Applicant . | Fender Musical Instruments

17600 North Perimeter Drive, Suite 100,
Scottsdale, AZ 85255 USA

Equipment under Test | : | Guitar Headphone Amplifier

Address

Model No. . | MUSTANG MICRO PLUS

TYPE ;| PR6171

FCCID : | XQW-MUMPPR6171

IC . | 8690A-MUMPPR6171

Manufacturer . | Fender Musical Instruments

Address 17600 North Perimeter Drive, Suite 100,

Scottsdale, AZ 85255 USA

Issued By: Guangdong Dongdian Testing Service Co., Ltd.

Add.: Unit 2, Building 1, No. 17, Zongbu 2nd Road, Songshan Lake Park,
Dongguan, Guangdong, China, 523808
Tel.: +86-0769-38826678, E-mail: ddt@dgddt.com, http://www.dgddt.com

REPORT



http://www.dgddt.com/

Guangdong Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23090520-2E01

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

3.1
3.2.
3.3.

4.1.
4.2.
4.3.
4.4,
4.5.

5.1
5.2
5.3.
54.
5.5.

6.1.
6.2.
6.3.
6.4.
6.5.

7.1.
7.2.

Table of Contents

TSt rEPOIt AECIAIES. ..cii ettt e e e 4
SumMmMary Of TEST RESUITS.........uuiiiiiie e r e e e e e e ennnes 7
General Test INfOrMEAtIoN .......c.eiiiii e 8
[T ] o 10 ) o 1o ) = SRR 8
ACCESSONES OF EUT ...tttk e st e e et e e e e abe e e e e ennreee s 9
Assistant equIpMENt USE fOF TEST.......uiiii i e e 9
Test Sample INFOrMAtION .........oouiii e e e 9
Block diagram of EUT configuration fOr tEST........ccueeiiiiiiiiiiiie e eieenee e 9
Deviations oOf test Standard..............oooiuiiiiiiii e 10
Test enviroNMEeNt CONAITIONS ........ciiiiiiiie it eaneeee s 10
BICES A F= L oL =1 o] oY PP 10
MeasUremMeENt UNCEIAINTY..........eiiieieirieeeee e e e e s e e e e e e e s sssreerrreeeessssanreereeeeeeeennnnnnnneees 10
Equipment UsSed DUMNG TEST......uuiiiiiiiiie ettt e e e 11
Equipment Used During ConduUCHVE TeST......ccccuiriiieeieiiiiiiieeee e eesiieeee e e e s e 11
Radiated Emission TeSt @QUIPMENT .......coeeiiiiiiiieieeee e e e e e e e nnneeees 11
Power Line Conducted Emission Test EQUIDMENt ..........ccooviiiiiiiiiiiie e 11
Maximum Peak OULPUL POWET ...........uuiiiiieiiiiiieieee e e e e e e e e e e nnnnneees 12
Block diagram Of 1St SEIUP ..uueviiiiiiie it 12
LAMItS ..o gl B i g IRl 12
ST A o] o Tot=T o U = PSR 12
TESE FESUIL ...kttt e e et b e e e e e abb e et e s nbe e e e e anneeee s 13
(@40 |10 F= 1IN (=T A - = S SOPRRSPUPRR 14
20 dB Bandwidth and 99% Bandwidth...............cooiiiiiiiiiiii e 20
Block diagram Of t€ST SEIUP ....eiriiiiieei ittt e 20
[ 101 PP PP 20
ST A o] o Tot=T o U = RSP 20
RG0SR oper= .| S RTUTOTORTRURRRR cope= .| SRR 20
OrigiNaAl tESE AALA ... .eeeeeiiiiie et e e e e e s sbb e e e e sn e e e e enreeeeenns 21
Carrier FreqUeNCY SEPAratiON.......ccieii i cuirieeeeeeeeeeeieeeeee e e s e ssnnaeeeeeaeesessssnraneeeeeeeannnnes 27
Block diagram Of tESt SEIUP......coitiiiiiie i 27
[T 101 PRI 27
L= 0 ] {0 Lot = o (U S 27
Testresult. @, B 4. e IR e L BT 27
OrigiNal tESE HALA .......uveeiiee i i e e e e e e e e e e e e e s b e eeaeeeeannne 28
Number of Hopping Channel ..........oouii i 29
Block diagram Of tESt SELUP .....ccciiiiiiiiiii et 29
Liig a1 Yo ¢ W Jossvssnervenmrsssmrne” 0. i . SUOOe 29

Page 2 of 100



Guangdong Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23090520-2E01

7.3.
7.4.
7.5.

8.1.
8.2.
8.3.
8.4.
8.5.

9.1.
9.2.
9.3.
9.4.
9.5.
10.

10.1.
10.2.
10.3.
10.4.

11.

11.1.
11.2.
11.3.
11.4.
11.5.

12.

12.1.
12.2.
12.3.
12.4.

13.

13.1.
13.2.
13.3.
13.4.

14.

14.1.

SIS o foTot=T U (= T TP 29
TESt result...........c.....BEL T 8 e B e 29
OrigiNal tESE ALA ......eeei ittt e e et e e e e snbe e e e e sneeeaeanes 30
DWEI TIMIE...c ettt ettt e et e e st e e e e anbn e e e e enbe e e e e nnnees 31
Block diagram Of tESt SEIUP ....eeei it 31
Limitsem. B8 ... B B 31
LIS o o Tot=T U = S o PP 31
TEST FESUIL. ..ttt e e s st e e e e ab b e e e e e anbe e e e e anneee s 31
OrigiNal tESE AAtA ... ..eeeeeieiiii et e s e rae e e s eaaanas 32
Band Edge Compliance (Conducted Method) .........c.ooiiiiiiiiiiiiiiie e 38
Block diagram Of tEST SEIUP ....vvieiiiieieiiie e e e e e e e e e e e e e e ssnneeeees 38
Limit B, e L e SR 38
IS5 0 ] {0 Lot = o (USRS 38
B ST A =2 PP 38
L@ o [T b= =TS A0 = - PSR 39
Radiated EMISSION ......viiiiiiiiiie ettt e e st e e s e e s s e eee e e narees 47
2] o Tod 1 [ F=To ] r= T g I I (= TS] A=Y= LU o 47
T 0 PR 48
TESE PIOCEUUIE ...t bre e e e e e e e e e e enneee s 50
TESE FESUI...eei ittt iedre e ste e e s s e e s sebe e e e s sse e e s re b e e bbb e e e e ssaseeeessanbenessaarennes 51
RF Conducted SpUurious EMISSIONS ......ccuieiiiiiiuiiiiiieeeeisiseiieeeeeeeessssnneaneeeeeeesssnnnssnnees 60
Block diagram Of t€St SEIUP ....evei it 60
Limits ... sz B e B 60
ST o] o Tot =T U = S PP S 60
TESE FESUIL. ..ttt ettt e et e e e e e e e bt e e e e e nbe e e e e annneee s 61
L@ o T F= T I (=T Ao = - PSR 61
Band Edge Compliance (Radiated Method) ............oooviiiiiiiiiiiiee e 80
(2] o Tod 1o [ F=To ] r= T g o) (= TS] A=Y= LU o 80
Limit...coooo om0 e s B e senenn e snnene s e s B 80
TestBrogeduref............ccooceeeveveeeee g B gl BT A 80
B IS A (=T S 80
Power Line Conducted EMISSION .......ccuuiiiiiiiiii ettt 93
Block diagram Of tESt SEIUP......coitiiiiiie ittt e 93
Power Line Conducted EmISSION LIMItS .........ooiiiiiiiiiiiiiiee e 93
B =TS A 0 o= T U = S S S U 93
TESERESUIL ..ttt e et e e e e abe e e e e aneeee s 94
ANENNA REQUITEMEINES ......iiiiiiiiiie ittt sttt eeeaeee e 97
Mt ... 97

Page 3 of 100



Guangdong Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23090520-2E01

Result

Test Setup Photograph

Photos of the EUT
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Test Report Declare

Applicant

Fender Musical Instruments

Address

17600 North Perimeter Drive, Suite 100, Scottsdale, AZ 85255
USA

Equipment under Test

Guitar Headphone Amplifier

Model No. MUSTANG MICRO PLUS
TYPE PR 6171
Manufacturer Fender Musical Instruments
17600 North Perimeter Drive, Suite 100, Scottsdale, AZ 85255
Address

USA

Test Standard Used:

FCC Rules and Regulations Part 15 Subpart C, RSS-247 Issue 2 February 2017

Test Procedure Used:

ANSI C63.10:2013, RSS-Gen Issue 5, Apr. 2018, Amendment 2 (February 2021)

We Declare:

The equipment described above is tested by Guangdong Dongdian Testing Service Co., Ltd. and

in the configuration tested the equipment complied with the standards specified above. The test

results are contained in this test report and Guangdong Dongdian Testing Service Co., Ltd. is

assumed of full responsibility for the accuracy and completeness of these tests.

After test and evaluation, our opinion is that the equipment provided for test compliance

with the requirement of the above FCC&ISED standards.

Report No.: DDT-RE23090520-2E01

Date of Receipt: |Sep. 12, 2023 |Date of Test: |Sep. 13, 2023 ~ Dec. 11, 2023

Prepared By:

JM@ Pthj

Jacky Huang/Engineer

Damon HUTEMC Manager

Note: This report applies to above tested sample only. This report shall not be reproduced in

parts without written approval of Guangdong Dongdian Testing Service Co., Ltd.
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Revision History

Revisions Issue Date Revised By

Initial issue Dec. 11, 2023
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1. Summary of Test Results

Description of Test Item Standard Results
FCC Part 15: 15.247(b)(1)
Maximum Peak Output Power ANSI C63.10:2013 Pass

RSS-247 Issue 2
FCC Part 15: 15.215
20 dB Bandwidth and 99% Bandwidth ANSI C63.10:2013 Pass

RSS-247 Issue 2
FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation ANSI C63.10:2013 Pass

RSS-247 Issue 2
FCC Part 15: 15.247(a)(1)(iii)
Number of Hopping Channel ANSI C63.10:2013 Pass
RSS-247 Issue 2
FCC Part 15: 15.247(a)(1)(iii)
Dwell Time ANSI C63.10:2013 Pass
RSS-247 Issue 2

FCC Part 15: 15.209
FCC Part 15: 15.247(d)
Radiated Emission ANSI C63.10:2013 Pass
RSS-247 Issue 2
RSS-Gen Issue 5

FCC Part 15: 15.247(d)
Band Edge Compliance ANSI C63.10:2013 Pass

RSS-247 Issue 2
RSS-Gen Issue 5

FCC Part 15: 15.207
Power Line Conducted Emissions ANSI C63.10:2013 Pass

RSS-Gen Issue 5

Antenna Requirement RO LRCIUEE oD Pass
q RSS-Gen Issue 5

Note: EUT has two alternative chip Crystal oscillator (Y2, 32MHz): model CXA-032000-ADCD41
(AKER TECHNOLOGY CO., LTD.) and model Y32000w037 (JinHua East Crystal Electronic Co.,
Ltd.). The main difference between the two crystal oscillators is that they are manufactured by
different manufacturers. In this report, Maximum Peak Output Power, Band Edge Compliance,
RF Conducted Spurious Emisson, Power Line Conducted Emissions and Radiated Emission are
tested on two crystal oscillator products, and the remaining items are tested on crystal oscillator
model CXA-032000-ADCDA41.
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2. General Test Information

2.1. Description of EUT

EUT Name :|Guitar Headphone Amplifier

Model Number :IMUSTANG MICRO PLUS

EUT Function Description |:|Please reference user manual of this device

Power Supply :|Powered by DC 5V external adapter or 3.85V built-in lithium battery
Radio Specification :|Bluetooth V5.1

Operation Frequency 112402 MHz - 2480 MHz

Modulation |GFSK, n/4-DQPSK, 8DPSK

Data Rate ;|1 Mbps, 2 Mbps, 3 Mbps

Antenna :|Ceramic antenna, maximum PK gain: 2.09 dBi

.|S23090520-06 and S23090520-15 for radiated,
'1S23090520-05 and S23090520-16 for conducted
Note: EUT is the abbreviation of equipment under test.

Sample Number

Channel information
Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy Channel Frzaiﬁgcy

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

26 2428 53 2455 /
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2.2. Accessories of EUT
Description of Accessories Manufacturer Model number Other
Charging cable GP Electronics N/A N/A
2.3. Assistant equipment used for test
Asglstant Manufacturer SO EMC Compliance SN
equipment number
Laptop Lenovo X201 N/A 00154-290-415-484
Adapter SAMSUNG EP-TA200 N/A N/A
2.4, Test Sample Information
Test Sample Crystal Oscillator Crystal Oscillator —
Number VS e model Manufacturer DI e
S23090520-05 conducted AKER Crystal
$23090520-06 radiated CXA-032000-ADCDAL TEg(H)N(L)'T'SGY Oscillator
: . = . is
S23090520-15 radiated JinHua East Crystal :
S$23090520-16 | _conducted ¥32000w037 Electronic Co., Ltd. | 2ternative

2.5. Block diagram of EUT configuration for test

PC or adapter

EUT

The pathloss of external cable: 0.5 dB (According to the manufacturer's claims)

Test software: BlueTest3.exe, Version3.3.2

The test software was used to control EUT work in Continuous Tx mode, and select test channel,

wireless mode as below table.

Tested mode, channel, information

Setting Tx Frequenc
Mode Pow%r Channel (I\CJIHZ) y
GFSK hopping on Tx mode default CHO to CH78 2402 to 2480
n/4-DQPSK hopping on Tx mode default CHO to CH78 2402 to 2480
8DPSK hopping on Tx mode default CHO to CH78 2402 to 2480
default CHO 2402
GFSK hopping off Tx mode default CH39 2441
default CH78 2480
default CHO 2402
/4-DQPSK hopping off Tx mode default CH39 2441
default CH78 2480
default CHO 2402
8DPSK hopping on Tx mode default CH39 2441
default CH78 2480

3DH5

Worst-case data rates were: GFSK mode: DH5, n/4-DQPSK mode: 2DH5, 8DPSK mode:
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2.6. Deviations of test standard
No deviation.
2.7. Test environment conditions

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

Temperature range: +15°C to +35 °C
Humidity range: 20-75%
Pressure range: 86-106 kPa

2.8. Test laboratory

Guangdong Dongdian Testing Service Co., Ltd.

Add.: Unit 2, Building 1, No. 17, Zongbu 2nd Road, Songshan Lake Park, Dongguan, Guangdong,
China, 523808

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com.

CNAS Accreditation No. L6451; A2LA Accreditation Number: 3870.01

FCC Designation Number: CN1182, Test Firm Registration Number: 540522

Innovation, Science and Economic Development Canada Site Registration Number: 10288A
Conformity Assessment Body identifier: CN0048

VCCI facility registration number: C-20087, T-20088, R-20123, R-20155, G-20118

2.9. Measurement uncertainty

Test ltem Uncertainty
Bandwidth 1.1%
0.86 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f <8 GHz)
Peak Output Power (Conducted) (Power Sensor) 0.74 dB
0.74 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz = f < 8 GHz)
6.7 x 108 (Antenna couple method)
5.5 x 108 (Conducted method)
0.86 dB (10 MHz < f < 3.6 GHz);

Peak Output Power (Conducted) (Spectrum analyzer)

Power Spectral Density

Frequencies Stability

Conducted spurious emissions 1.40 dB (3.6 GHz = f <8 GHz)
1.66 dB (8 GHz < f < 22 GHz)
Uncertainty for radio frequency (RBW < 20 kHz) 3x108
Temperature 04°C
Humidity 2%
Uncertainty for Radiation Emission test
(9 kHz — 30 MHz) S il
Uncertainty for Radiation Emission test 4.70 dB (Antenna Polarize: V)
(30 MHz - 1 GH2) 4.84 dB (Antenna Polarize: H)
4.10dB (1 - 6 GH2)
Uncertainty for Radiation Emission test 4.40 dB (6 GHz - 18 GH2z)
(1 GHz - 40 GHz) 3.54 dB (18 GHz - 26 GHz)
4.30 dB (26 GHz - 40 GHz)
Uncertainty for Power line conduction emission test 3.32 dB (150 kHz - 30 MH2)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3. Equipment Used During Test

3.1. Equipment Used During Conductive Test

Equipment Manufacturer |Model No. SIEEY Due Date
Number
XIRF Connected Test (RF Measurement System 4#)
Signal &Spectrum Analyzer R&S FSV3044 101173 2024/04/22
%gfeea”d BAlIe SomMmunication R&S CMWS500 168801 2024/04/26
MXG Vector Signal Generator Agilent N5182A MY48180737 |2024/04/26
PSG Vector Signal Generator Agilent EB267D US49060192 |2024/09/05
RF Control Unit Tonsend JS0806-2 2118060485 (2024/04/26
TEMP&HUMI Programmable Chamber |[ZHIXIANG  |ZXGDJS-150L |ZX170110-A |2024/05/14
Test Software Tonscend JS1120-3 Ver.3.2.22 |N/A
3.2. Radiated Emission Test equipment
Equipment \Manufacturer Model No. Serial Number|Due Date
XIRadiation 3#chamber
EMI TEST RECEIVER R&S ESU26 100472 2024/04/22
PSA Series Spectrum Analyzer Agilent E4447A MY50180031 |2024/04/22
Active Loop Antenna Schwarzbeck |FMZB-1519 1519-038 2024/09/10
Trilog Broadband Antenna Schwarzbeck |VULB 9163 01429 2024/07/11
Double Ridged Horn Antenna Schwarzbeck |BBHA 9120D |02468 2024/09/17
Broad Band Horn Antenna Schwarzbeck BBHA 9170 790 2024/04/25
Pre-amplifier COM-POWER|PAM-118A 18040084 2024/07/14
Pre-amplifier COM-POWER|PAM-840A 461369 2024/04/26
W23.02 CP1-X2
+ W23.09
RE Cable N/A AP1-X8+ ;;5'\"*8'\"’“1'5 2024/04/20
JCT26S-NJ-NJ-
1.5M
JCTB810-NJ-NJ
-OM+
RF Cable Yuhu 7T26S-SMAJ-S 21123964 2024/04/22
MAJ-1M
Band Reject Filter (2400-2500 MHz) |REBES BRM50702 G555 N/A
Test Software Tonscend JS32-RE VvV 5.0.0.1 N/A
3.3. Power Line Conducted Emission Test Equipment
Equipment \Manufacturer \Model No. \Serial Number Due Date
XIPower Line Conducted Emissions Test 1#
Test Receiver R&S ESCI 100551 2024/07/10
LISN 1 R&S ENV216 101109 2024/07/10
LISN 2 R&S ESH2-Z5 100309 2024/07/11
Pulse Limiter R&S ESH3-72 101242 2024/07/14
CE Cable 1 HUBSER N/A W10.01 2024/07/14
Test software Audix E3 VvV 6.11111b N/A
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4. Maximum Peak Output Power

4.1. Block diagram of test setup

Control » EPT
Computer oirol Tonscend RF Measurement
— Port(s) system
Agte;"a (Spectrum/SG/RF auto

( \ ori(s) control unit)

Power » Power

Supply "1 Port

S
4.2. Limits

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts,
the e.i.r.p shall not exceed 4W.

4.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Measure the maximum conducted output power of EUT by spectrum analyzer with PK
detector and RBW=3 MHz (above 20 dB bandwidth of measured signal), VBW=10 MHz

Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.

2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).
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4.4. Testresult

Sample S23090520-05:

Conducted
Test Frequency | Peak | conducted | pipp =l .
Antenna Limit Limit Verdict
Mode [MHZz] Power [dBm]
[dBm] [dBm] [dBm]
2402 5.38 <20.97 7.47 <36 PASS
DH5 Antl 2441 6.01 <20.97 8.10 <36 PASS
2480 6.25 <20.97 8.34 <36 PASS
2402 7.89 <20.97 9.98 <36 PASS
2DH5 Antl 2441 8.51 <20.97 10.60 <36 PASS
2480 8.52 <20.97 10.61 <36 PASS
2402 8.86 <20.97 10.95 <36 PASS
3DH5 Antl 2441 9.23 <20.97 11.32 <36 PASS
2480 9.18 <20.97 11.27 <36 PASS
Sample S23090520-16:
Conducted
Conducted EIRP
Test Frequency Peak o EIRP . .
Mode Antenna [MHz] Power Limit [dBm] Limit Verdict
[dBm] [dBm] [dBm]
2402 5.67 <20.97 7.76 <36 PASS
DH5 Antl 2441 5.22 <20.97 7.31 <36 PASS
2480 6.11 <20.97 8.20 <36 PASS
2402 8.25 <20.97 10.34 <36 PASS
2DH5 Antl 2441 7.55 <20.97 9.64 <36 PASS
2480 8.40 <20.97 10.49 <36 PASS
2402 8.99 <20.97 11.08 <36 PASS
3DH5 Antl 2441 8.15 <20.97 10.24 <36 PASS
2480 9.06 <20.97 11.15 <36 PASS
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4.5. Original test data

Sample S23090520-05:

DHS5_Antl 2402

MultiView * Spectrum
RefLevel 2000d8m  Offset 12.70d5 ® RBW 3 MHz
- Att 20d8 SWT 101 ms ® VBW 10 MHz Mode Auto Sweep

1 Frequency Sweep 1Pk View

(31t 538 d8m)
240208000 GHa|

0 dBr

-10dB

-30 dBm

~40 dBm-

-50 dBm

-70 dBnr

CF 2.402 GHz

Span 10.0 MHz

13:59:22 15.09.2023

15093011
LU 5 e

DH5_Antl 2441

MultiView *  Spectrum
Ref Level 2000d8m  Offset 12528 ® RBW 3 MHz

. Att 2008 SWT_ 1.0 ms ® VBW 10MHz _Mode Auto Sweep
1 Frequency Sweep

2.44102000 GHa|

0 dBr

-10dBm-

20 4B
I

-30 dBm

-40 dBnr

-50 dBmr

0dB

-70 dBr

(F 2.441 GHz

Span 10.0 MHz

13:59:43 15.09.2023

15.00201
desuion INNDDIN U

DHS5_Antl_ 2480

MultiView * Spectrum
RefLevel 2000dBm  Offset 126606 ® RBW 3 Mz

. Att 2008 SWT 101 ms  VBW 10MHz _ Mode AutoSweep
1 Frequency Sweep

w
(3] 6.25 dBm)
247997000 GHz

(F 2.48 GHz

Span 10.0 MHz

14:00:00 15.09.2023

.
[
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2DH5_Antl_2402

RefLevel 2000dBm  Offset 12706 ® RBW 3 Mz
. Att 2008 SWT 1.0 ms  VBW 10MHz _ Mode AutoSweep
1 Frequency Sweep

1Pk View
7.89 dBm
2,402 11000 GHz|

(3]

10 dBnr

(F 2.402 GHz

Span 10.0 MHz

14:00:24 15.09.2023

PRI
w0

Measuring..

2DHS5_Antl_2441

ew *

RefLevel 2000dBm  Offset 125245 ® RBW 3 Mz
. Att 2008 SWT 101 ms  VBW 10MHz _ Mode AutoSweep
1 Frequency Sweep

1Pk View
851 d8m|
2.44103000 GHz|

(3]

10 dBnr

(F 2.441 GHz

Span 10.0 MHz

14:01:11 15.09.2023

B2
= orie

Measuring..

2DHS5_Antl_2480

MultiView * Spectrum
RefLevel 2000d8m  Offset 126608 ® RBW 3 Mz
. Att 2008 SWT 1.0 ms  VBW 10MHz  Mode Auto Sweep

1 Frequency Sweep

W
852 dBm
248013000 GHz|

(3]

10 dBnr

A
20 da:

(F 2.48 GHz

Span 10.0 MHz

14:01:37 15.09.2023

BB
= o

Measuring..
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3DH5_Antl 2402

RefLevel 2000dBm  Offset 12.70d6 » RBW 3 MHz
- Att 20d8 SWT 101 ms ® VBW 10MHz Mode Auto Sweep

1 Frequency Sweep
m 836 d8m)
240204000 GHy

10 dBnr

el
207d8

G 2.402 Gz Span 10.0 MHz
o BMAB
fesia NNEENE LT

14:01:57 15.09.2023

3DH5_Antl 2441

Ref Level 20.00dBm  Offset 125248 * RBW 3 MHz
- At 2048 SWT 101 ms ® VBW 10MHz Mode AutoSweep
1 Frequency Sweep 1Pk View
M 9.23 d8m)
244102000 GHy

10 dBnr

G 2,441 Gz Span 10.0 Mz
wesos ONE U0

14:02:16 15.09.2023

3DH5_Antl_2480

Spectrum
RefLevel 2000dBm  Offset 12,6608 ® RBW 3 Mz
. At 2048 SWT 101 ms ® VBW 10MHz Mode Auto Sweep

1 Frequency Sweep
m] 918 d8m)
248001000 GHy

10 dBnr

i
20 dBor

CF 2.48 GHz Span 10.0 MHz
[

14:02:34 15.09.2023
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Sample S23090520-16:

DHS5_Antl_2402

Spectrum

Ref Level 2000 dBm  Offset 14.71d8 & RBW 3 MHz
- At 2008 SWT 101 ms ® VBW 10MHz Mode AutoSweep

2,401 980 00 GHz|

20 di-

CF 2.402 GHz 1.0 MHz/ Span 10.0 MHz
[ ||

10:41:46 30.11.2023

DH5_Antl 2441

MultiView * Spectrum
RefLevel 20.00Bm  Offset 14.41d8 ® REW 3 MHz
- At 0d8 SWT 101 ms ® VBW 10MHz Mode Auto Sweep
1 Frequency Sweep
244096000 Ghz

10 dBe

20 dpri—

CF 2.441 GHz Span 10.0 MHz
v M

10:42:11 30.11.2023

DH5_Antl 2480
Spectrum .

Ref Level 2000 dBm  Offset 14.47d8 & RBW 3 MHz
- Att 008 SWT 101 ms ® VBW 10MH:  Mode Auto Sweep.

1 Frequency Sweep
M) 611
2480020 00 Gz,

7

1.0 MHz/ Span 10.0 MHz
[CTER | R

16:54:43 11.12.2023
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2DH5_Antl_2402

MultiView *  Spectrum
Ref Level 2000 dBm  Offset 14.71d8 & RBW 3 MHz
- Att 008 SWT 101 ms ® VBW 10MH:  Mode Auto Sweep.

1 Frequency Sweep
240213000 GH

1.0 MHz/ Span 10.0 MHz

CF 2.402 GHz
TR ||

10:42:58 30.11.2023

2DH5_Antl_2441

MultiView * Spectrum
RefLevel 20.00Bm  Offset 14.41d8 ® REW 3 MHz

048 SWT 101 ms & VBW 10MH: Mode Auto Sweep

- Att
1 Frequency Sweep
240111000 GH

Span 10.0 WAz
s

CF 2,441 Ghz
pessuo.. SNEDNNNND TR

10:43:18 30.11.2023

2DHS5_Antl_2480

MultiView *  Spectrum
Ref Level 20.00dBm  Offset 144743 ® RBW 3 MHz
= Att 2008 SWT 101 ms ® VBW 10Miz Made AutoSweep
mf]

2480150 00 GHz|

ia

1.0 MHz/ Span 10.0 MHz

a2
L

CF2.48 GHz
fezsoring.. ERNNENENR 168112

16:41:12 11.12.2023
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3DH5_Antl 2402

MultiView * Spectrum
Ref Level 20.00d5m  Offset 14718 ® RBW 3 Miz
- At 2008 SWT 101 ms ® VBIW 10MHz _ Mode Auto Sweep

1 Frequency Sweep
240199000 GH

Span 10.0 MHz

o
L

1.0 MHz/
pezsoriva ANRNRNANR e

CF 2.402 GHz

10:44:00 30.11.2023

3DH5_Antl_2441

MultiView * Spectrum
RefLevel 20.00Bm  Offset 14.41d8 ® REW 3 MHz

048 SWT 101 ms & VBW 10MH: Mode Auto Sweep

- Att
1 Frequency Sweep
244102000 Ghz

Span 10.0 WAz
s

fessurivg.. NNRERANR L e

CF 2.441 GHz

10:44:19 30.11.2023

3DH5_Antl_2480

MultiView *  Spectrum
Ref Level 20.00dBm  Offset 144743 ® RBW 3 MHz

2008 SWT 101 ms ® VBW 10Miz Made AutoSweep

mf]

248001000 Gz,

- At

20 dBim

Span 10.0 MHz

1.0 MHz/
T

CF2.48 GHz

16:41:48 11.12.2023
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5. 20 dB Bandwidth and 99% Bandwidth

5.1. Block diagram of test setup

Same as section 4.1

5.2. Limits

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in
the specific rule section under which the equipment operates, is contained within the frequency

band designated in the rule section under which the equipment is operated.

5.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The bandwidth of the fundamental frequency was measured by spectrum analyzer with 30
kHz RBW and 100 kHz VBW. The 20 dB bandwidth is defined as the total spectrum the

power of which is higher than peak power minus 20 dB.
Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.

2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).

5.4. Test result

Test Mode Fr(z-l\cjll:'ezn)cy 20 dB ba(n'\;j\lilviZ(;th Result | 99% barzﬁi/lei(:;h Result Verdict
2402 0.963 0.883 Pass
DH5 2441 0.960 0.872 Pass
2480 0.960 0.887 Pass
2402 1.347 1.207 Pass
2DH5 2441 1.362 1.206 Pass
2480 1.344 1.210 Pass
2402 1.341 1.194 Pass
3DH5 2441 1.335 1.204 Pass
2480 1.347 1.211 Pass
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5.5. Original test data
20 dB bandwidth:

DH5_Antl 2402

MultiView * Spectrum

RefLevel 20.00dBm  Offset 127048 ® RBW 30KkHz
. Att 2048 SWT 140ps (7.0 ms) @ VBW 100kHz _ Mode Auto FFT

1 Frequency Sweep
MI[f] 1823 d8m

N ] 240152000 GHa|
10 dBm - (] 126 dam
2402048 00 Ghz|

11-17.740 dBm

70 dBe-

CF 2.402 GHz 300.0 kHz/ Span 3.0 MHz
2 Marker Table

240152 GHz
2.402048 GHz
963.0 kHz

:
w2 O

14:04:08 15.09.2023

DH5 Antl 2441

RefLevel 20.00dBm  Offset 125248 ® RBW 30KkHz
. Att 2008 SWT 140 s (-7.0ms) ® VBW 100kHz Mode Auto FFT
1 Frequency Sweep

1Pk View
MI[T] 1717 d8m|
N ] 244052000 GHa|
10 dBm = [F5]] 292 dBm
2441048 00 GHz|

H1-17.080 dBm

70 dBen-

(F 2.441 GHz 300.0 kHz/ Span 3.0 MHz

244052 GHz -17.17 dBm
2441048 GHz 292dBm
960.0 kHz -0.09 dB

:
oo NN U

14:09:55 15.09.2023

DHS5_Antl 2480
View * Spectrum .

RefLevel 20.00dBm  Offset 126648 ® RBW 30KkHz
. Att 2048 SWT 140 ps (7.0 ms) @ VBW 100kHz _ Mode Auto FFT
1 Frequency Sweep

1Pk View
MI[] 1729 dBm|
- ] 247952000 GHa|
10 dBm [5]] 319 dBm
2480045 00 GHz|

H1-16810 dB

70 dBe-

(F 2.48 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table

M1 247952 GHz -17.29 dBm
M2 2.480045 GHz 3.19dBm
D3 M1 960.0 kHz 0.22 dB

-
[

14:11:30 15.09.2023
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2DH5_Antl_2402

1Pk View
[ -1886d8m
240131600 GHz
] 142d8m
240200000 GHz

Ref Level 2000dBm  Offset 127008 ® RBW 30 kHz
o Att 2008 SWT 120ps(~7.0ms) © VBW 100kHz Mode Auto FFT
1 Frequency Sweep

10 dBr

0dBnr

-10 dBar

—H1-18.580 dB

-20 dBm———

-30 dBmr

S NN
- =LY

40 dBm—

50 dBrmr

60 dBr

-70 dBmr

CF 2.402 GHz Span 3.0 MHz
2 Marker Table

2401316 GHz
2.402 GHz
1.347 MHz

2 o 1509208
[

14:13:18 15.09.2023

2DHS5_Antl_2441

Ref Level 2000dBm ~ Offset 125208 © RBW  30kHz .
® Att 2008 SWT 14045 (~7.0ms) ® VBW 100kHz Mode Auto FFT

M -1982d8m
244030700 GHz
[ 0esdem
244115600 GHz

10 dBr

0dBnr

-10 dBa

40 B~

-50 dBrmr

60 dBrmr

-70 dB

CF 2.441 GHz Span 3.0 MHz
2 Marker Table

2440307 GHz -19.82dBm
2441156 GHz 0.69 dBm
1.362 MHz 0.49 dB

14:15:06 15.09.2023

2DHS5_Antl_2480

Reflevel 2000dBm  Offset 126608 © RBW  30kHz
o Att 2008 SWT 140y (~7.0ms) ® VBW 100kHz Mode Auto FFT
1 Frequency Sweep 1Pk View
] -1753d8m
247831600 GH|
i 285d8m
247993400 GHz

10 dBar

0dBnr

-10 dBrr

H1-17.550 dBar

-20 dBrn

-30 dBm

AN
40 dBm-;

50 dBrmr

60 dB

-70 dBmr

Span 3.0 MHz

2 Marker Table

2479316 GHz -17.59 dBm
2479994 GHz 245dBm
1.344 MHz -0.40 dB

s 15092083
i e o

14:16:50 15.09.2023
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3DH5_Antl 2402

Ref Level 2000dBm  Offset

127008 ® RBW 30 kHz

o Att 2008 SWT 120ps(~7.0ms) © VBW 100kHz Mode Auto FFT

1 Frequency Sweep

10 dBr

[ -1887dém
240131600 GHz

0dBnr

] 143 dBm
240199400 GHz

-10 dBar

2048 118570 dB

-30 dBm

-40 dBm

50 dBrmr

60 dBr

-70 dBmr

CF 2.402 GHz

Span 3.0 MHz

2 Marker Table

2401316 GHz
2401994 GHz
1.341 MHz

-18.87 dBm
1.43dBm
-0.60 dB

14:21:04 15.09.2023

[—

18213

3DH5_Antl

Ref Level 2000dBm  Offset

125208 ® RBW 30 kHz

o Att 2008 SWT 120ps(~7.0ms) © VBW 100kHz Mode Auto FFT

1 Frequency Sweep

10 dBr

1Pk View
] -1757d8m
244031600 GHz

0dBnr

] 257 dBm|
244099400 GHz

-10 dBa

H1-17.430 dB

-20 dBrn

-30 dBm

Py .

40 dBm

-50 dBrmr

60 dBrmr

-70 dB

CF 2.441 GHz

Span 3.0 MHz

2 Marker Table

2440316 GHz
2440994 GHz
1.335 MHz

-17.87 dBm
257dBm
0.35dB

14:23:57 15.09.2023

s 15092083
mmnm e

3DH5_Antl_2480

Ref Level 20.00dBm  Offset

1266dB @ RBW 30kHz

o Att 2008 SWT 120ps(~7.0ms) © VBW 100kHz Mode Auto FFT

1 Frequency Sweep

10 dBar

0dBnr

2.480162 00 GHz|

-10 dBrr

S |—H1-18360d

-30 dBm

40

50 dBrmr

60 dB

-70 dBmr

Span 3.0 MHz

2 Marker Table

247931 GHz
2480162 GHz
1.347 MHz

14:25:34 15.09.2023

s 15092083
i e e
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99% bandwidth:

DH5_Antl_ 2402

RefLevel 20.00d8m  Offset 12708  RBW 30 kHz
» At 2008 SWT _140ys (7.0 ms) ® VBW 100KkHz_ Mode Auto FFT
1 Occupied Bandwidth
230Bm
240204800 GHz
10 dBmr

0 dBen

300.0 kHz/ Span 3.0 MHz

2402048 GHz 2.30dBm Occ Bw 883.163834796 kHz
240154997 GHz -14.14 dBm Occ Bw Centroid 2401991549 GHz
2.402 433 13 GHz -17.88 dﬂ_m Occ Bw Fvls Offset 8451 19882 kHz

T

14:04:15 15.09.2023

DH5_Antl_2441

1Pk
) 299 dBm
2,441 035 00 GHz|

10 dBm

RefLevel 2000d8m  Offset 12528 » RBW 30Kz
» Att 2048 SWT_140ps (7.0 ms) ® VBW 100kHz Mode Auto FFT
1 Occupied Bandwidth

0dBan

-10 dBar

(F 2.441 GHz Span 3.0 MHz
—

2 Marker Table

M 2.441045 GHz 299dBm OccBw 871.882499961 kHz
n 244055305 GHz -13.82 dBm Occ Bw Centroid 244098899 GHz
T2 2441424 93 GHz -16.86 dBm Occ Bw Freq Offset -11.010047 693 kHz

TR

14:10:02 15.09.2023

DHS_Antl_2480

RefLevel 20,00d8m  Offset 126608  RBW 30KkHz
» Att 2048 SWT 140 ps (7.0 ms) ® VBW 100kHz Mode Auto FFT
1 Occupied Bandwidth
| 323 dBm|

248 G

10 dBm

0dBan

-10 dBar

Span 3.0 MHz
——

2.480045 GHz 3.23dBm OccBw 886.578302911 kHz
247954755 GHz -13.24 dBm Occ Bw Centroid 2479990836 GHz
2480434 13 GHz -16.24 dém Occ Bw Freq Offset -9.163 606 476 kHz

;
TR

14:11:36 15.09.2023
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2DH5_Antl_2402

Ref Level 2000dBm  Offset
® Att 20d8 SWT
1 Occupied Bandwidth

10 dBr

127008 ® RBW 30 kHz
140 (~7.0ms] © VBW 100kHz Mode Auto FFT

0.42 dBm|
2401976 00 GHz|

0dBnr

-10 dBar

-20 dBrr

-30 dBmr

40 dBm

50 dBrmr

60 dBr

-70 dBmr

CF 2.402 GHz

Span 3.0 MHz

2 Marker Table

2401976 GHz
24013858 GHz
2.402593 28 GHz

0.42 dBm
-1382 dBm
-13.64 dBm

OccBw
Occ Bw Centroid

Occ Bw Freﬂ Offset

1.20748524 MHz
2401989542 GHz
-10.457 806 289 kHz

14:13:25 15.09.2023

nmn . 15092083

e LR TRTST

2DHS5_Antl_2441

Ref Level 2000dBm  Offset
o Att 2003 SWT
1 Occupied Bandwidth

125208 ® RBW 30 kHz

140ps (7.0ms) ® VBW 100kHz _ Mode Auto FFT

10 dBr

0dBnr

-10 dBa

-20 dBm

-30 dBmr

40 dBm-

-50 dBrmr

60 dBrmr

-70 dB

CF 2.441 GHz

2 Marker Table

24411558 GHz
24403881GHz
2.44159385 GHz

236dBm
-1222 dBm
-13.59 dBm

Occhw
Occ Bw Centroid
Occ Buw Freg Offset

1.205752988 MHz
2440990972 GHz
-3.028 004 506 kHz

14:15:13 15.09.2023

15092083
11533

S

2DHS5_Antl_2480

Ref Level 20.00dBm  Offset
® Att 20d8 SWT
1 Occupied Bandwidth

10 dBar

140 ps (7.0 ms) © VBW 100Ktz

1266dB @ RBW 30kHz
Mode Auto FFT

138dBm
2480158 80 GHz|

0dBnr

-10 dBrr

-20 dBrn

-30 dBm

50 dBrmr

60 dB

-70 dBmr

Span 3.0 MHz

2 Marker Table

24801588 GHz
247938578 GHz
2.4805954 GHz

138dBm
-13.10 dBm
-13.39 dBm

OccBw
Occ Bw Centroid
Occ Buw Freg Offset

1.209619503 MHz
2479950592 GHz
-9.408 433 676 kHz

14:16:57 15.09.2023

i o 15092083

141656
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3DH5_Antl 2402

Ref Level 2000dBm  Offset

1 Occupied Bandwidth

127008 ® RBW 30 kHz
o Att 2008 SWT 120ps(-7.0ms) © VBW 100kHz Mode Auto FFT

1Pk View
134dBm
2,401 954 00 GHz|

10 dBr

0dBnr

-10 dBar

-20 dBrr

60 dBr

-70 dBmr

CF 2.402 GHz

Span 3.0 MHz

2 Marker Table

2401994 GHz
240139418 GHz
2.402 58769 GHz

134dBm
-1436 dBm
-11.50 dBm

OccBw
Occ Bw Centroid

Occ Bw Freﬂ Offset

1.193508297 MHz
2401950936 GHz
-9.064 157 267 kHz

14:21:11 15.09.2023

Weasuring...

. 15002083
i e

3DH5_Antl 2441

Ref Level 2000dBm  Offset

1 Occupied Bandwidth

125208 ® RBW 30 kHz
o Att 2008 SWT 120ps(~7.0ms) © VBW 100kHz Mode Auto FFT

1Pk View
139d8m
2.441000 00 GHz|

10 dBr

0dBnr

-10 dBa

-20 dBm

-30 dBmr

40 dBm

-50 dBrmr

60 dBrmr

-70 dB

CF 2.441 GHz

2 Marker Table

2441 GHz
244038597 GHz
2.44158981 GHz

139dBm
-13.68 dBm
-11.41 dBm

Occhw
Occ Bw Centroid
Occ Buw Freg Offset

1.203842037 MHz
2440987888 GHz
-12.111 694 549 kHz

14:24:04 15.09.2023

s 15092083
nmnn T e

3DH5_Antl_2480

Ref Level 20.00dBm  Offset

1 Occupied Bandwidth

10 dBar

1266dB @ RBW 30kHz
o Att 2008 SWT 120ps(-7.0ms) © VBW 100kHz Mode Auto FFT

1Pk View
0.83 dBm|
2479973 00 GHz|

0dBnr

-10 dBrr

-20 dBrn

60 dB

-70 dBmr

Span 3.0 MHz

2 Marker Table

2479973 GHz
24793812 GHz
2.480592 34 GHz

0.93 dBm
-1331dBm
-11.42 dBm

OccBw
Occ Bw Centroid
Occ Buw Freg Offset

1.21114402 MHz
2479986773 GHz
-13.227057 101 kHz

14:25:41 15.09.2023

P o 15092083

1540
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6. Carrier Frequency Separation

6.1. Block diagram of test setup

Same as section 4.1

6.2. Limits

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an

output power no greater than 125 mW.

6.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The carrier frequency was measured by spectrum analyzer with 300 kHz RBW and 300 kHz
VBW.

Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.

2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).

6.4. Test result

Test Mode separation (MHz) (MHz) Verdict
(MHz) (worst case) 2/3 of 20dB bandwidth
DH5 0.990 0.963 >0.642 Pass
2DH5 1.000 1.362 >0.908 Pass
3DH5 1.006 1.347 >0.898 Pass
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6.5. Original test data

DH5_AntL_Hop
[ ]

[ Spectrum

RefLevel 30.00dBm  Offset 12.52dB * RBW 300 kHz
- At 4008 SWT 101 ms » VBW 300kHz Mode Auto Sweep
(O] 5.86 dBm|
2441 15800 GHz|
Y o

990.00 kiz

2.4425 GHz
o B0
LLERTETY

sy BENNENEER

14:30:05 15.09.2023

2DH5_Antl_Hop
|

MultiView *
RefLevel 30.00dBm  Offset 12.52dB * RBW 300 kHz
- At 3008 SWT  1.01ms » VBW 300kHz Mode Auto Sweep
(O] 5.95 dBm|
2441 156 00 GHz|
! -

1.00000 Mz

2.8425GHz
& Bhan

sy NNNNENED 143508

14:35:29 15.09.2023

3DH5 Antl Hop
E

RefLevel 30.00dBm  Offset 12.52dB * RBW 300 kHz
- Att 4008 SWT 101 ms » VBW 300kHz Mode Auto Sweep
Mt 6.01 d8m|
2,440 708 00 GHz|
! %

100600 Mz

2.8425 GHz
& Bhan

s BENNENNER 103528

14:39:26 15.09.2023
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7. Number of Hopping Channel

7.1. Block diagram of test setup

Same as section 4.1

7.2. Limits

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

7.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The number of hopping channels was measured by spectrum analyzer with 100 kHz RBW
and 300 kHz VBW.

Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.
2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).

7.4. Testresult

Mode Number of hopping channels Limit Verdict
DH5 79 >15 Pass

2DH5 79 >15 Pass

3DH5 79 >15 Pass
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7.5. Original test data

DH5_Antl_Hop
MultiView * Spectrum .

Ref Level 30.00dBm  Offset 12.96d8 » RBW 300 kHz
- Att 4048 SWT 101 ms » VBW 300kHz Mode Auto Sweep

1 Frequency Sweep 1Pk View

fd“v“‘f"ﬂ\”u”"." I 7"‘“1"‘[“‘ W‘H‘“‘W\“H‘\‘ Pl \]‘]I‘ U LELETEN TN RAREARARYA] m‘ﬂﬂ’].‘]\{
o ARRRRANTRRRAANE ARRRRRIL
|

1D dBr

835 MHa/ 24835 Gz
wesos ONNNNE @ U

14:30:59 15.09.2023

2DH5_Antl_Hop
MultiView * Spectrum .

Ref Level 30.00dBm  Offset 12.96dB » RBW 300 kHz
- Att 40d8 SWT  1.01 ms » VBW 300kHz Mode Auto Sweep

1 Frequency Sweep 1Pk View

AR AAAAAR ARV YV Y]
)

0 dBar

Lodto
1
20 d8im

d

30 B

-40 dBe

-50 dBn

-60 dBr

835 MHs/ 24635 GHz
wesns ENNENE @ U

14:36:39 15.09.2023

3DH5 Antl Hop
MultiView * Spectr .

Ref Level 30.00dBm  Offset 12.96dB » RBW 300 kHz
- Att 40d8 SWT  1.01ms » VBW 300kHz Mode Auto Sweep

1 Frequency Sweep 1Pk View

e e s A e A N AR UARARASAT SaRARAAS AARAR RS NARNARAAIANARA RS AANAR GRS AAARRARRI AR "v‘

0 B

JO dBar

-0 dBax
A

|
130 dB

-40 dBe

-50 dBn

-60 dBr
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CUE || I

14:40:33 15.09.2023
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8. Dwell Time

8.1. Block diagram of test setup

Same as section 4.1

8.2. Limits

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4 seconds multiplied by the number of hopping channels employed.

8.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s.
(3) Measure the hopping number and on time of each pulse with spectrum analyzer in zero

span set, and calculate dwell time with formula Dwell time = total hops *pulse’s on time.
Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.

2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).

8.4. Testresult

Mode Dwelltime Pulse's on time Total hops Limit Verdict
(s) (ms)

DH1 0.118 0.370 320 <400ms Pass

DH3 0.261 1.630 160 <400ms Pass

DH5 0.307 2.870 107 <400ms Pass
2DH1 0.122 0.380 320 <400ms Pass
2DH3 0.261 1.630 160 <400ms Pass
2DH5 0.308 2.880 107 <400ms Pass
3DH1 0.122 0.380 320 <400ms Pass
3DH3 0.261 1.630 160 <400ms Pass
3DH5 0.309 2.890 107 <400ms Pass

Note: Dwell time = total hops *pulse’s on time.
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8.5. Original test data

DH1_Antl Hop

AAPATH R

CF 2.441 GHz

14:45:24 15.09.2023

MultiView * Spectrum

Reflevel 2000dBm  Offset 12.52dB ® RBW 500 kHz
- At 20d8 ® SWT 3165 & VBW 3MHz
TRGVID

N T w0

MMWW@MMWWWWWWWWMWWWMWWWWWWWMM
A R i
00 UMAIAE O IO O

OO D YT )
VU T N Y | O |

E

(F 2.441 GHz 30001 pts

DH3 Antl Hop

MultiView * Spectrum

Reflevel 2000dBm  Offset 12.52dB ® RBW 1MHz
- At 2048 ® SWT 10ms & VBW 3 MHz
TRGVID

e qul..‘ww‘\u' il A\ILIIL

CF 2.441 GHz
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Spectrum

Ref Level 2000dBm  Offset 12.52dB & RBW 500 kHz
- Att 20d8 ® SWT 3165 ® VBW 3MHz
TRGVID

SGL

Count 1/1

1Zero Span 1Pk Clrw

10 dBrr

-60 dBr

-70 dBar

(F2.441 GHz 30001 pts

3.165/

14:44:50 15.09.2023

ready [N

1529208
= s

DH5_Antl _Hop

Spectrum
Reflevel 2000dBm  Offset 12.52dB ® RBW 1 MHz
“ Att 20d8 ® SWT 10ms @ VBW 3 MHz

TRGVID
1Zero Span

SGL
Count 1/1

1Pk Clrw
MI[] 351d8m
| 1000}

10 dBrr

)

287000 ms

0dBnr

—TRG -8.000 dBm—

[]

-10 dBar

P A

mﬁ%mw

(CF2.441 GHz

1.0ms/

14:42:46 15.09.2023

ready [N

158208
T s

MultiView * Spectrum

Ref Level 2000dBm  Offset 12.52dB & RBW 500 kHz
“ Att 20d8 ® SWT 3165 ® VBW 3MHz
TRGVID
1Zero Span

SGL
Count 1/1

1Pk

10 dBrr

\
[}

0
20
0

|
i

-60 dBnr

-70 dBar

(CF 2.441 GHz 30001 pts

3.165/

14:43:23 15.09.2023

ready [N
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= wan
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2DH1 Antl Hop

TR

CF 2.441 GHz

14:50:24 15.09.2023

MultiView * Spectrum

Reflevel 2000dBm  Offset 12.52dB ® RBW 500 kHz
- At 20d8 ® SWT 3165 & VBW 3MHz
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MultiView * Spectrum

Reflevel 2000dBm  Offset 12.52dB ® RBW 1MHz
- At 2048 ® SWT 10ms & VBW 3 MHz
GVID

Ao

CF 2.441 GHz
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Spectrum B

Reflevel 2000d8m  Offset 12.52dB ® RBW 500 kiz SGL
® Att 208 ® SWT 3165 ® VBW 3MHz Count 1/1
TRGVID

1Zero Span 1Pk Cirw

10 dBrr

-60 dBr

-70 dBar

CF2.441 Ghz 30001 pts 3165/
1509208
ety NN UGN

14:49:46 15.09.2023

2DH5_Antl _Hop

ultiView * Spectrum .

Reflevel 2000dBm  Offset 12528 ® RBW 1 MHz saL
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TRGVID

MI1] 236 dB:
| 15000 ss
10 dBm: - 5848
288000 ms
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0dBnr i) A
|
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-40 dBnr
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Spectrum

Reflevel 2000d8m  Offset 12.52dB ® RBW 500 kiz SGL
© Att 08 ® SWT 3165 ® VBW 3MHz Count 1/1
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1Zero Span 1P

10 dBrr

-60 dBnr
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ety N < CU0

14:47:30 15.09.2023
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3DH1 Antl Hop

T Y T v

CF 2.441 GHz

14:54:33 15.09.2023

MultiView * Spectrum

Reflevel 2000dBm  Offset 12.52dB ® RBW 500 kHz
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MultiView * Spectrum

Reflevel 20.00dBm  Offset 12.52d5 » RBW 500 kHz
2048 ® SWT 3165 & VBW 3MHz
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ey R S 0D

14:53:51 15.09.2023
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MultiView * Spectrum
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9. Band Edge Compliance (Conducted Method)

9.1. Block diagram of test setup

Same as section 4.1

9.2. Limit

All restriction band should comply with 15.209, other emission should be at least 20dB below the

fundamental.

9.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.
(4) Then mark the maximum amplitude of all unwanted emissions outside of the authorized

frequency band.
Note:

1.The attenuator loss was inputted into spectrum analyzer as amplitude offset.

2.The pathloss of external cable: 0.5dB (According to the manufacturer's claims).

9.4. Testresult

Mode Fr?&t'ezr;cy Verdict
Hopping off 2402 Pass
DH5 Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
2DH5 Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
3DH5 Hopping off 2480 Pass
Hopping on Pass
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9.5. Original test data

Sample S23090520-05:

DH5_Antl_Low_2402

View * Spi

RefLevel 2000dBm  Offset 12.70d8 * RBW 100 kHz

* Att 2048 SWT  1.01ms & VBW 300kHz Mode Auto Sweep

1 Frequency Sweep -

Mifi]  525d8m
28021600 G|
M2{1]'y -5201 dBm|

10 dBar

0dBar

-10 dBa

H1-14.750 dBm:
-20 dBn

-30 dBor

-40 dBn

-50 dBn
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P DY Ve | o .y . A naoncth e A s At ety Pt
50381 -

-70 dB-

2.31GHz 1001 pts 10.0 MHz/
2 Marker Table

2.40216 GHz 5.25dBm
24GHz -52.01 dBm

239 GHz -58.42 dBm
23941 GHz -50.63 dBm

[

War)
14:07:43 15.09.2023

DH5_Antl_High_ 2480
MultiView * Spectrum .

Ref Level 20.00dBm  Offset 12.66dB * RBW 100 kHz
» Att 2048 SWT 1.0 ms & VBW 300kHz Mode Auto Sweep
1 Frequency Sweep

1Pk View
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1 24801450 G|
M2l -5650d8m|
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T, | PO A S
“60 dBir

-70 dBnr

2.47 GHz 1001 pts
2 Marker Table
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24835GHz -56.50 dBm
25GHz -58.51 dBm
248797 GHz -48.92 dBm

BM.
Wi BENNENNNR T
14:11:46 15.09.2023

DH5 _Antl Low_Hop 2402
MultiView * Spectrum .

RefLevel 2000dBm  Offset 12.69d8 * RBW 100 kHz

- Att 2048 SWT 1.0 ms & VBW 300kHz Mode Auto Sweep
1 Frequency Sweep

1Pk View
M1 487 d8m

1 24051500 GHy
1] -53. 16 dBm|

2,400 000 0 GHz{
W‘l “ W‘
10 dor AT RAL

H1-15.130 dBm'

10 dBr

-20 dBor

-30 dBor

-40 dBn

-50 dBn

o
W apnedet A dotadsootn by ingeha ot it AN AW P4 T B e T
B0 gAY

-70 B

2.31GHz 1001 pts 10.0 MHz/
2 Marker Table

1 240515 GHz
1 24 GHz
1
1

239GHz
24GHz

14:28:06 15.09.2023
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DH5 Antl High Hop 2480

MultiView * Spectrum

RefLevel 2000dBm  Offset 12.66dB * RBW 100kHz
. Att 2048 SWT 1.0 ms ® VBW 300kHz _ Mode Auto Sweep
1 Frequency Sweep
mift]
1 24801450 G|
10 dBor M2ft] 56564 dom)
24835000 G|

TR
-10 dBat

H1-13.540 dBen
-20 B

30 dB:

T

o S e

2.47 GHz
2 Marker Table

2480145 GHz 6.06 dBm
24835 GHz -56.64 dBm
25 GHz -56.84 dBm
248698 GHz -49.40 dBm

Moo ENNRENENR
14:32:02 15.09.2023

2DH5 Antl Low 2402

RefLevel 2000dBm  Offset 12.70dB * RBW 100 kHz

. Att 20d8 SWT 1.0 ms  VBW 300kiz _Mode Auto Sweep
1 Frequency Sweep

1Pk View
MIfI]  507d8m)
1 2.802060 0 GHz |
10 dBor m2f1]’y 4570 dom)
214000000 GH|

0dBar

H1-14.930 dBar

. N
W
R L L o v, AN / YoMy

231GHz
2 Marker Table

2.40206 GHz 5.07 dBm
24 GHz -49.70 dBm

M 239 GHz -51.60 dBm
23997 GHz -48.42 dBm

s NN U0

jTEre
14:13:35 15.09.2023

2DH5_Antl_High_2480

1Pk View
mfi]  592d8m
1 2479965 0 G|
mft]  -5372d8m)
24835000 G|

0 dB

RefLevel 2000dBm  Offset 12.66d8 * RBW 100 kHz

. Att 2008 SWT 1.0 ms  VBW 300kiz _Mode Auto Sweep
1 Frequency Sweep

10 dBr

H1-14.080 dBm

W AMALAIAA A

2.47 GHz
2 Marker Table

2479965 GHz 5.92 dBm
24835 GHz -53.72 dBm
2.5 GHz -51.53 dBm
248797 GHz_ -49.20 dBm

e NN 0T

freven:
14:17:07 15.09.2023
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2DH5 Antl Low Hop 2402

MultiView * Spectrum

RefLevel 2000dBm  Offset 12.69dB * RBW 100 kHz
- Att 20d8 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
1 Frequency Sweep
mift] 5.13 dém|
1 2.401 8600 GHz |
M2{1], -48.62 dBm|
25000000 G
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0 dB
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dBr

2.31GHz
2 Marker Table

2.40186 GHz 5.13 dBm
24GHz -48.62 dBm

239 GHz -51.21 dBm

2.4 GHz -48.62 dBm

Moo ENNRENENR
14:33:17 15.09.2023

2DH5_Antl_High_Hop_2480

1Pk View

\MT 597 d8m

Ref Level 2000dBm  Offset 1266 dB ® RBW 100 kHz
. Att 20d8 SWT 1.0 ms  VBW 300kiz _Mode Auto Sweep
1 Frequency Sweep

24799650 G|
M2ft] 5042 dBm)

\/M‘ P AN 24835000 GHz
0dBm— - -

10 dBr

H1-14.030 dBm

N PRI
I A AN A A A A A

2.47GHz
2 Marker Table

M1 2479965 GHz
M 24835 GHz

M3 2.5 GHz
[ me 24835 GHz

BHAB
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14:37:42 15.09.2023

3DH5_Antl_Low_2402

RefLevel 2000dBm  Offset 12.70d8 * RBW 100kHz
. At 2048 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
1 Frequency Sweep 1Pk View
mift 5.14 d8m
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M2{1]"y -48.96 dBm|
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/|
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H1-14.860 dBe

b bttt oadh A b tdivsindh
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2 Marker Table
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1 24 GHz -48.96 dBm
M3 1 239 GHz -51.37 dBm
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Messds ININENIM L
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3DH5_Antl_High_2480

MultiView * Spectrum

Ref Level 20.00dBm  Offset 12.66dB * RBW 100 kHz
. At 2048 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
1 Frequency Sweep
\MT} 2

2.480 1450 GHa|
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14:25:51 15.09.2023

3DH5 _Antl _Low_Hop 2402

s B

Ref Level 2000dBm  Offset 1269 dB ® RBW 100 kHz
. Att 20d8 SWT 1.0 ms  VBW 300kiz _Mode Auto Sweep
1 Frequency Sweep 1Pk View
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-40 dBar
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-
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14:38:27 15.09.2023

3DH5_Antl_High_Hop 2480

1 Frequency Sweep 1Pk View

RefLevel 2000dBm  Offset 12.66d8 * RBW 100 kHz
- Att 20d8 SWT 101 ms » VBW 300kHz Mode Auto Sweep

Mifl]  616d8m
24801450 G|

10 dBr

" " 0 M2{1]  -51.04dBm
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ly Al LM M AL L M : 24835000 Gy
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H

\-‘ \‘ i
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-
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Sample S23090520-16:

DH5 Antl Low 2402

MultiView *  Spectrum
Ref Level 2000 dBm  Offset 14.71 dB & RBW 100 kHz
- At 048 SWT 101 ms ® VBW 300kHz Mode Auto Sweep

24021600 GHz
1% 5270 dm)
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10 dBe
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30 dBm
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1 24 GHz -52.70 dBm
1 239 GHz -56.76 dBm
1 2.394 GHz -48.87 dBm
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LU ) Ve
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DH5_Antl High_2480

MultiVie Spectrum
RefLevel 20.00dBm  Offset 14,47 d8 ® REW 100kHz
- At 00 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
1 Frequency Sweep
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24835000 GHz

10 dBir
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DH5 Antl Low Hop 2402

MultiView *  Spectrum
Ref Level 2000 dBm  Offset 13.85d8 & RBW 100 kHz
- At 048 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
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DH5 Antl High Hop 2480

MultiView *  Spectrum
Ref Level 20,00 d6m  Offset 14.47d8 = RBW 100 kHz

= Att 008 SWT 101 ms ® VBIW 300kHz Mode Auto Sweep

1 Frequency Sweep

1 600
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24835 GHz 5521 dBm
25 GHz 5554 dBm
243079 GHz 5437 dBm

a2
pezsoriva ANRNRNANR oo U
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Spectrum
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View *  Spectrum
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2DH5 Antl Low Hop 2402

tiView *  Spectrum
Ref Level 20.00dBm  Offset 12,8508 ® REW 100 kHz
. A 2048 SWT 101 ms ® VBW 300kHz Mode Auto Sweep
1 Frequency Sweep
1] 331d8m
24038500 Gz
#5264 dBm
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Rk 1
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MultiView *  Spectrum
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3DH5_Antl_High_2480

MultiView * Spectrum

Ref Level 20.00Bm  Offset 14.47d8 ® REW 100 kHz
- At 2008 SWT 101 ms ® VBIW 300kH: _Mode Auto Sweep
1 Frequency Sweep
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24801850 Gh
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24835000 GHz|
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Spectrum
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10. Radiated Emission

10.1.Block diagram of test setup

In 3 m Anechoic Chamber, test setup diagram for 9 kHz - 30 MHz:

=V VYV YWYV WYV WYYV VYWYV WYV VW=

Semi-anechoic Chamber

A

O

Tm

WYYWYYWYYWYYWYVWYVVY

v

EUT and
Support System

[ ]

1.5 m(L)*1.0 m(W)*0.8 m(H) —

Turntable

MAAMARAAAAARMARRARAARAAN

EMI Test Receiver

PC System

In 3 m Anechoic Chamber, test setup diagram for 30 MHz - 1 GHz:

I.

WWWYVYVYVYVYVVVVVVVVVVVVVVV WV VVVVVVVY

Semi-anechoic Chamber

3m

ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

-...I
rl

1.5 m(L)*1.0 m(W)*0.8 m(H)

EUT and
Support System

-

Turntable

EMI Test Receiver

PC System
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In 3 m Anechoic Chamber, test setup diagram for frequency above 1 GHz:

{

Semi-anechoic Chamber é

=

[ﬂ ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS f:__-":

3m é

n..I "ﬂ-——:

o sl

EUT and g

Support System %

1.5m(L)*1.0 mW)*1.5 m(H) — | | é

Turntable é

AMMAMMAMMAMAMA =
——
Pre-Amplifier EMI Test Receiver PC System -

Note: For harmonic emissions test an appropriate high pass filter was inserted in the input port of

AMP.

10.2.Limit

(1) FCC 15.205 Restricted frequency band

MHz MHz MHz GHz

0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17728&4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20728&4.20775 73-74.6 1645.5-1646.5 9.3-9.5
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 13.25-13.4
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
8.362-8.366 156.52475-156.52525 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 322-335.4 3600-4400 ®

13.36-13.41

1yntil February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2Above 38.6
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RSS-Gen section 8.10 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 12.51975-12.52025 240-285 3.5-44
0.495-0.505 12.57675-12.57725 322-335.4 4.5-5.15
2.1735-2.1905 13.36-13.41 399.9-410 5.35-5.46
3.020-3.026 16.42-16.423 608-614 7.25-7.75
4.125-4.128 16.69475-16.69525 960-1427 8.025-8.5
4.17728&4.17775 16.80425-16.80475 1435-1626.5 9.0-9.2
4.207284.20775 25.5-25.67 1645.5-1646.5 9.3-9.5
5.677-5.683 37.5-38.25 1660-1710 10.6-12.7
6.215-6.218 73-74.6 1718.8-1722.2 13.25-13.4
6.26775-6.26825 74.8-75.2 2200-2300 14.47-14.5
6.31175-6.31225 108-138 2310-2390 15.35-16.2
8.291-8.294 149.9-150.05 2483.5-2500 17.7-21.4
8.362-8.366 156.52475-156.52525 2655-2900 22.01-23.12
8.37625-8.38675 156.7-156.9 3260-3267 23.6-24.0
8.41425-8.41475 162.0125-167.17 3332-3339 31.2-31.8
12.29-12.293 167.72-173.2 3345.8-3358 36.43-36.5
Above 38.6

Note: Certain frequency bands listed in above table and in bands above 38.6 GHz are designated

for licence-exempt applications. These frequency bands and the requirements that apply to

related devices are set out in the 200 and 300 series of RSSs.

(2) FCC 15.209 Limit and RSS-Gen section 8.9 Limit.

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uVv)/m
0.009 ~ 0.490 300 2400/F (kHz) 67.6-20l0g(F)
0.490 ~ 1.705 30 24000/F (kHz) 87.6-20l0g(F)
1.705 ~ 30.0 30 30 29.54
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak
G 3 54.0 dB(u(\L/L)/r)n (A(verag)e)

Note:
(1) The emission limits shown in the above table are based on measurements employing a
CISPR QP detector except for the frequency bands 9 - 90 kHz, 110 - 490 kHz and above 1000
MHz, radiated emissions limits in these three bands are based on measurements employing an
average detector.
(2) At frequencies below 30 MHz, measurement may be performed at a distance closer than
that specified, and the limit at closer measurement distance can be extrapolated by below
formula:

Limitsm(dBuV/m)= Limitzom(dBuV/m) + 40Log(30m/3m)
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(3) Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20 dB below the fundamental emissions
or comply with 15.209 limits and RSS-Gen limits.

10.3.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a
semi-anechoic chamber for below 1G and 150 cm above the ground plane inside a
fully-anechoic chamber for above 1G.

(2) Test antenna was located 3 m from the EUT on an adjustable mast, and the antenna used as

below table.

Test frequency range Test antenna used Test antenna distance
9 kHz - 30 MHz Active Loop antenna 3m

30 MHz - 1 GHz Trilog Broadband Antenna 3m

Double Ridged Horn Antenna
(1 GHz - 18 GHz2)
Horn Antenna

18 GHz - 40 GHz (18 GHz - 40 GHz) g |

1 GHz - 18 GHz 3m

According ANSI C63.10:2013 clause 6.4.6 and 6.5.3, for measurements below 30 MHz, Antenna
was located 3 m from EUT, the loop antenna was positioned in three antenna orientations
(parallel, perpendicular, and round-parallel), for each measurement antenna alignment, the EUT

shall be rotated through 0° to 360° on a turntable, and the lowest height of the magnetic

antenna shall be 1 m above the ground. For measurement above 30MHz, the trilog Broadband
Antenna or Horn Antenna was located 3m from EUT, Measurements were made with the antenna
positioned in both the horizontal and vertical planes of Polarization, and the measurement
antenna was varied from 1 m to 4 m. in height above the reference ground plane to obtain the
maximum signal strength.

(3) Below pre-scan procedure was first performed in order to find prominent frequency spectrum
radiated emissions from 9 kHz to 25 GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT
was rotated 360 degree, the antenna height was varied from 1 m to 4 m (Except loop antenna, it’s
fixed 1 m above ground.)

(b) Change work frequency or channel of device if practicable.

(c) Change modulation type of device if practicable.

(d) Change power supply range from 85% to 115% of the rated supply voltage

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement
produces highest emissions.

Spectrum frequency from 9 kHz to 25 GHz (tenth harmonic of fundamental frequency) was

investigated, and no any obvious emission were detected from 18 GHz to 25 GHz, so below

final test was performed with frequency range from 9 kHz to 18 GHz.
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(4) For final emissions measurements at each frequency of interest, the EUT was rotated and the
antenna height was varied between 1 m and 4 m in order to maximize the emission.
Measurements in both horizontal and vertical polarities were made and the data was recorded.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables were changed according to ANSI C63.10:2013 on Radiated Emission test.

(5) The emissions from 9 kHz to 1 GHz were measured based on CISPR QP detector except for
the frequency bands 9 - 90 kHz, 110 - 490 kHz, for emissions from 9 kHz - 90 kHz,110 kHz -
490 kHz and above 1 GHz were measured based on average detector, for emissions above 1
GHz, peak emissions also be measured and need comply with Peak limit.

(6) The emissions from 9 kHz to 1 GHz, QP or average values were measured with EMI receiver
with below RBW.

Frequency band RBW
9 kHz - 150 kHz 200 Hz
150 kHz - 30 MHz 9 kHz
30 MHz - 1 GHz 120 kHz

(7) For emissions above 1GHz, both Peak and Average level were measured with Spectrum
Analyzer, and the RBW is set at 1 MHz, VBW is set at 3 MHz for Peak measure; According
ANSI C63.10:2013 clause 4.1.4.2.2 procedure for average measure.

10.4.Test result

Pass. (See below detailed test result)

All the emissions except fundamental emission from 9 kHz to 25 GHz were comply with 15.209
limits.

Notel: According exploratory test, the emission levels are 20 dB below the limit detected from 9
kHz to 30 MHz and 18 GHz to 25 GHz, so the final test was performed with frequency range
from 30 MHz to 18 GHz and recorded in below.

Note2: For emissions below 1 GHz, according exploratory explorer test, when change Tx mode
and channel, have no distinct influence on emissions level, so for emissions below 1 GHz, the
final test was only performed with EUT working in 8DPSK, Tx 2441 MHz mode.

Note3: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to
comply with AV limit.

Note4: For emission above 1GHz that over the limit are fundamental, the report was only
recorded the worst case: GFSK TX mode.

Note 5: Two alternative Crystal oscillator products have been tested, only recorded the worse
model: CXA-032000-ADCDA41’ test data on this report.
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