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Test Report Declare

Applicant : | Hannto Technology Co., Ltd.

Address Room 70_4, Bt_uldlng 1, No.88, Shengrong Road, Pudong,
Shanghai, China.

Equipment under Test | : | Photo Printer

Model No. : | DHP515, DHP514

Trade Mark : -/ Liene / Optional

Manufacturer : | Hannto Technology Co., Ltd.

Room 704, Building 1, No.88, Shengrong Road, Pudong,

Address Shanghai, China.

Test Standard Used: 47 CFR FCC Part 15 Subpart C (Section 15.247)
Test procedure used: ANSI C63.10:2020+Corr.1:2023

We Declare:

The equipment described above is tested by Suzhou 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 Suzhou 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-B24120205-3E01

Sample No: Y24120205-05

Date of Receipt: |Dec. 06, 2024 Date of Test: |Dec. 06, 2024~ Dec. 18, 2024

Prepared By: Reviewed By: Authorized By:
Bocon POJ:) [MT’\ WK f/*vwfﬂm; 5
Bacon Dong/Engineer  Leon Wu/Director Chris Zhong/EMC
Manager
Note:

This report applies to above tested sample only. This report shall not be reproduced in parts without written approval of Suzhou Dongdian
Testing Service Co., Ltd.

The results reported herein have been performed in accordance with the laboratory’s terms of accreditation.

This report shall not be reproduced except in full without the written approval of the Laboratory. The results in this report apply to the test
sample(s) mentioned above at the time of the testing period only and are not to be used to indicate applicability to other similar products.
This report does not imply that the product(s) has met the criteria for certification.
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1. Summary of Test Results

Description of Test Iltem Standard Verdict

FCC Part 15: 15.247(b)(1)

ANSI C63.10:2020+CORR.1:2023 Pass

Maximum Peak Output Power

’ o . FCC Part 15: 15.215
20 dB Bandwidth and 99% Bandwidth ANSI C63.10:2020+CORR.1:2023 Pass

FCC Part 15: 15.247(a)(1)

Carrier Frequency Separation ANSI C63.10:2020+CORR.1:2023 Pass
. FCC Part 15: 15.247(a)(1(iii)

Number of Hopping Channel ANS| C63.10:2020+CORR.1:2023 RS

Dwell Time FCC Part 15: 15.247(a)(1)(iii) Pass

ANS| C63.10:2020+CORR.1:2023

FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) Pass
ANSI C63.10:2020+CORR.1:2023

FCC Part 15: 15.247(d)

Band Edge Compliance Pass
ANSI C63.10:2020+CORR.1:2023

Power Line Conducted Emissions FCC Part 15: 15.207 Pass
ANSI C63.10:2020+CORR.1:2023

Antenna Requirement FCC Part 15: 15.203 Pass

Note: The measurement result for the sample received is <Pass> according to < ANSI
C63.10:2020+CORR.1:2023, FCC CFR 47 Part 2, FCC CFR 47 Part 15C> when <Accuracy
Method> decision rule is applied.
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2. General Test Information

2.1. Description of EUT

EUT* Name

:|Photo Printer

Model Number

:|DHP515, DHP514

Difference of model number

The DHP 514 model has one battery, DHP 515 model does not
have a battery. The DHP 514 contains all components of the DHP
515.

Test Model DHP514
EUT function description :|Please reference user manual of this device
Power Supply :|Input:100-240V~ 50/60Hz 1.0A
Operation Frequency :112402MHz-2480MHz
Modulation :|GFSK, Pi/4 DQPSK, 8DPSK
Data Rate :|1Mbps, 2Mbps, 3Mbps
Antenna Type :|PCB Antenna
-2.55 dBi

Antenna Gain

(Declare by customer and the lab isn’t responsible for the value)

Serial Number

N/A

Note1: The lab isn’t responsible for the value provide by customer(Such as RF cable loss, antenna

gain etc..)

Channel information

Channel Frzaﬁzgcy Channel Frzaizgcy Channel Frzarﬁgcy
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 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 &3 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

QR-4-106-R02 RevA1
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25

2427

52 2454

26

2428

53 2455

2.2. Accessories of EUT

Descrlptlop of Manufacturer Model number Description Remark
Accessories
N/A N/A N/A N/A N/A
2.3. Assistant equipment used for test
Asglstant Manufacturer Model number EMC Compliance SN
equipment
FX506L110750- LANRCX04
Laptop A5 ODABXHA4X10 FCCICE 696543F

2.4. Block diagram of EUT configuration for test

AC Mains———+

Test software: BR BlueletSuite.EXE
The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table.

EUT

Tested mode, channel, information

Setting Tx Frequency
Mode Power Channel (MHz)
GFSK hopping on Tx mode 7 CHO to CH78 2402 to 2480
/4-DQPSK hopping on Tx mode 7 CHO to CH78 2402 to 2480
8DPSK hopping on Tx mode 7 CHO to CH78 2402 to 2480
/ CHO 2402
GFSK hopping off Tx mode / CH39 2441
/ CH78 2480
/ CHO 2402
n/4-DQPSK hopping off Tx mode / CH39 2441
/ CH78 2480
/ CHO 2402
8DPSK hopping off Tx mode / CH39 2441
/ CH78 2480

2.5. Deviations of test standard

No deviation.

2.6. Test environment conditions

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

Temperature range:

21-25°C

Humidity range:

40-75%

QR-4-106-R02 RevA1
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\ Pressure range: | 86-106 kPa

2.7. Test laboratory

Lab Information Company Name: Suzhou Dongdian Testing Service Co.,Ltd.

Address: Phase Il, No.16 Runsheng Road, Suzhou Industrial Park, Suzhou,
People’s Republic of China.

Tel: +86-0512-62531270, E-mail: ddt@dgddt.com, http://www.ddttest.com

Accreditation A2LA (Certificate No.: 7346.01)

Certificate Suzhou Dongdian Testing Service Co.,Ltd. has been assessed and proved to
be in compliance with A2LA.

FCC (FCC Designation No.: CN1397)

Suzhou Dongdian Testing Service Co.,Ltd. has been recognized to perform
compliance testing on equipment subject to the Commission's Declaration of
Conformity (DoC) and Certification rules.

IC (IC Designation No.: 32952; CAB No.:CN0182)

Suzhou Dongdian Testing Service Co.,Ltd. has been recognized to perform
compliance testing on equipment subject to the Commission's Declaration of
Conformity (DoC) and Certification rules.

Note 1: All tests measurement facilities use to collect the measurement data are located at
Phase Il, No.16 Runsheng Road, Suzhou Industrial Park, Suzhou, China.

Note 2: For below 30MHz, lab had performed measurements at test anechoic chamber and
comparing to measurements obtained on an open field site. These measurements below 30MHz
had been correlated to measurements performed on an OFS.

Note 3: The test anechoic chamber in Suzhou Dongdian Testing Service Co.,Ltd had been
calibrated and compared to the open field sites and the test anechoic chamber is shown to be
equivalent to or worst case from the open field site.

2.8. Measurement uncertainty

Test Item Uncertainty

Max Peak Conducted Output Power +1.5dB
Bandwidth +1.9%

Carrier Frequency Separation +1.9%
Maximum Power Spectral Density Level +1.5dB
Number of Hopping Channel +1.9%

Time of Occupancy 10.56 %
Band-edge Spurious Emission +1.9%

30MHz-30MHz:+1.5 dB

Conducted RF Spurious Emission 1GHz-12.75GHz: £1.9dB

12.75GHz-26.5GH z: +2.1dB

Uncertainty for Power line conduction emission test 3.4 dB (150 kHz - 30 MHz)
Radiated Emissions (30MHz to 1GHz) at 3m Chamber 3.7dB
¢ e 4.4 dB(1GHz-6GHz)
Radiated Emissions (Above 1GHz) at 3m Chamber 4.7 dB(6GHz-18GHz)
Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

QR-4-106-R02 RevA1 Page 9 of 110




Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01

3. Equipment Used During Test

Equipment Manufacturer Model No. Serial No. Last Cal. Cdh
Interval

RF Conducted Test

g?igfg:&roifﬂie GHz) |Agient N5182A MY50144775 |2024/1/30 |1 Year

Spectrum

AEaIyzer (9KHZ-40GH?) R&S FSV40-N 101642 2024/1/30 |1 Year

Vector Signal

Generato?(4kHz-7.125GHz) R&S SMCV100B 103781 2024/1/30 |1 Year

WIDBAND RADIO

COMMUNICATION R&S CMW 500 167141 2024/1/30 |1 Year

TESTER

S Keysight N9020B MY56080159  |2024/3/12 |1 Year

Analyzer(10Hz-26.5GHz)

RF Control Unit Tonscend JS0806-3 24A80620795 (2024/4/11 |1 Year

Signal Generator R&S SMF 100A 101396 2024/2/21 |1 Year

Programmable

Temperature Humidity Zhi Xiang ZXGDJS-225L |ZX20171127A |2024/4/11 |1 Year

Chamber

Temperature, humidity and :

PegsurdTacorder Huahanwei TH10R c00286000Ebc |2024/1/30 |1 Year

Test Software TONSCEND JS1120-3 3.5.39 N/A N/A

Radiated Spurious Emission 3m EMI Chamber

Equipment Manufacturer |[Model No. Serial No. Last Cal. Cal.
Interval

EMI Test Receiver R&S ESCI7 101138 2024/01/30 |1 Year

Signal Analyzer R&S FSV40 101730 2024/02/21 |3 Year

Hybrid antenna TESEQ CBL6141B 27421 2024/01/10 |3 Year

Horn Antenna ETS ETS 3117 157735 2024/01/19 (3 Year

Pre-Amplifier HF COM-MW DPA8-1000-18 [9BH231242575 (2024/01/30 (1 Year

- 000-1012

Temperature, humidity and |, o owei  [TH10R c0222020002F |2024/1/30 |1 Year

pressure recorder

3m Anechoic Chamber CeRuiTong 3m-SAC N/A 2024/5/10 |3 Year

Test Software TONSCEND JS32-RE 5.0.0 N/A N/A

Power Line Conducted Emissions Test

Equipment Manufacturer |Model No. Serial No. Last Cal. ICaI.
nterval

EMI Test Receiver poados ESCI3 101705 2024/1/30 |1 Year

Schwarz
Two-Line V-Network Rohde & ENV216 101063 2024/1/30 1 Year
Schwarz
Test software TONSCEND JS32-CE 5.0.0 N/A N/A
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4. Maximum Peak Output Power

4.1. Block diagram of test setup

EUT
Tonhscend RF Measursment

Centrel Cotral
Ports)

Compuler 5
L. 3 - Aﬂ[enfla SEStem
. FRIEE) (Spectrum/SG/RF auto
e Pow .
Power | | | oW control unit)

Supply J

TEMPERATURE CASINET

| Table |

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

4.4. Test result

Mode Antenna | Freq. (MHz) Result (dBm) Limit (dBm) Verdict
ANT1 2402 -1.21 <20.97 Pass
GFSK ANT1 2441 0.68 <20.97 Pass
ANT1 2480 0.73 <20.97 Pass
ANT1 2402 -3.02 <20.97 Pass
n/4-DQPSK ANT1 2441 -1.00 <20.97 Pass
ANT1 2480 -1.17 <20.97 Pass
ANT1 2402 -1.83 <20.97 Pass
8DPSK ANT1 2441 -0.18 <20.97 Pass
ANT1 2480 -0.11 <20.97 Pass
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4.5. Original test data
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Spectrum I
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Spectrum I IE\?
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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.

5.4. Test result

Left side:
Freq. 20 dB bandwidth .
Mode (Mqu) Result (MHz) Verdict

2402 0.95 Pass

GFSK 2441 0.96 Pass
2480 0.96 Pass

2402 1.24 Pass

n/4-DQPSK 2441 1.28 Pass
2480 1.23 Pass

2402 1.27 Pass

8DPSK 2441 1.25 Pass
2480 1.25 Pass
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5.5. Original test data
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2DH5_Ant1_2402
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3DH5_Ant1_2402
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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) RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as
necessary to best identify the center of each individual channel.
Video (or average) bandwidth (VBW) = RBW.

6.4. Test result

Channel Limit (MHz)
Mode separation 2/3 of 20dB Verdict
(MHz) bandwidth
GFSK 0.838 20.640 Pass
m/4-DQPSK 1.232 =20.853 Pass
8DPSK 0.991 >0.847 Pass
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6.5. Original test data

DH5 Ant1 Hop

po ALL
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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) RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel.

VBW = RBW.

(3) spacing or the 20 dB bandwidth, whichever is smaller.

7.4. Test result
Left side:

Mode Number of hopping channels Limit Verdict
GFSK 79 >15 Pass
/4-DQPSK 79 >15 Pass
8DPSK 79 >15 Pass
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7.5. Original test data

DH5_Ant1_Hop

Spectrum
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Spectrum
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8. Time of Occupancy

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.

8.4. Test result

TestMode | Antenna | Freq(MHz) Surstitidtn TotalHops Result[s] | Limit[s] | Verdict
[ms] [Num]
Hop_2402 0.378 90 0.034 |=<04 PASS
DH1 Ant1 Hop_2441 0.378 120 0.045 |=<04 PASS
Hop_2480 0.378 140 0.053 | <04 PASS
Hop_2402 1.625 30 0.049 |=<04 PASS
DH3 Ant1 Hop_2441 1.625 70 0.114 | <04 PASS
Hop_2480 1.625 70 0.114 | <04 PASS
Hop_2402 2.863 80 0229 |=<04 PASS
DH1 Ant1 Hop_2441 2.865 60 0.172 | <04 PASS
Hop_2480 2.867 50 0.143 | <04 PASS
Hop_2402 0.388 170 0.066 |<04 PASS
2DH1 Ant1 Hop_2441 0.388 70 0.027 | =04 PASS
Hop_2480 0.388 90 0.035 |[=<04 PASS
Hop_2402 1.631 70 0.114 | <04 PASS
2DH3 Ant1 Hop_2441 1.631 70 0.114 | <04 PASS
Hop_2480 1.631 100 0.163 | <04 PASS
Hop_2402 2.872 60 0.172 | <04 PASS
2DH5 Ant1 Hop_2441 2.872 60 0.172 | <04 PASS
Hop_2480 2.873 40 0.115 |=<04 PASS
) it Ant Hop_2402 0.388 110 0.043 | <04 PASS
Hop_2441 0.388 130 0.05 <0.4 PASS
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Hop_2480 0.388 130 0.05 <0.4 PASS
Hop_2402 1.629 90 0.147 | <04 PASS
3DH3 Ant1 Hop_2441 1.630 50 0.082 | <04 PASS
Hop_2480 1.630 40 0.065 |=<04 PASS
Hop_2402 2.874 30 0.086 |=<04 PASS
3DH5 Ant1 Hop_2441 2.873 50 0.144 | <04 PASS
Hop_2480 2.874 90 0.259 |=<04 PASS
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8.5. Original test data

DH1_Ant1_Hop_2402
Spectrum
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Spectrum 1
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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

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

9.3. Test Procedure

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

(2) Set the spectrum analyzer as follows:

RBW: 100 kHz
VBW: 300 kHz
Span Encompass frequency range to be measured

Number of measurement points > span/RBW

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 amplitude

of all unwanted emissions outside of the authorized frequency band

9.4. Test result

Mode Freq. (MHZz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
8DPSK Hopping off 2480 Pass
Hopping on Pass
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9.5. Original test data

DH5_Ant1_Low_2402

Specirum I

=

Boef Level 2000 d3m Offset

12.25 dB e RBW 100 kHz

P At 0de BWT 58.9 pz & VBW 200 kkz  Mode Autd FFT
SiGL
@ 1Pk View
MILL] ~6.50 dBm
10 dBm 2. 4020650 GHz|
mz{1] 56,99 dBm|
0 dBm 2.4000000 GHz
-10 dBm Iﬁ
20 dBm 1
= 1 dBr T \
=30 dBmy +
-0 B m ’J
W
=048 1 | | L ] !
b e AT ol B 1 ITEERATTEL
T A R A
70 dBm ,H
Start 7.85 GHz GA 1 pts Stop 2.405 GHz
Marker
Type | raf | Trc | Stimulus | mesponse | Function | Function Result |
M1 1 2,402095 GHz 5,58 d8m
w2 1 2.4 GHz -z
[ZE] 1 .30 GHz
Ma 1 2,397188+4 GHz 49,11 o@m
—
A
DH5_Ant1_High 2480
rSUC‘LLl’UlH ] E]
Ref Lovel 2000 dém Offset 12 38 dB e RBW 100 kHz
bo att S0 dE BWT  54.8 ps e VBW 300 kH:  Mode Auto FFT
SGL
@ 1Pk view
TN} -4, 18 dBm|
10 dB v 2479900 GHZ|
mz(1] 51.19 dBm|
0 dBm - 2403500 GHz|
v
-10 dEm ||||
20 dEm T
01, 24,150 dEm
-30 dBm | }
-4 dBm ! - 1 !
. i
(00 T L N A RTINT
T OO0 L T T . e
| HF e rllljlr L R |r v I WL 1|||"||-u||| i Ll Yy
0 dEm
Start 7.47 GHz GO pts Stop 2.55 GHZ
Markar
Type | Ref | Trc | stimulus | Response | Function | Funitlon Result |
M1 2.4799 GHz 4.18 dim
M2 1 2.4835 GHz -51.19 dam
w3 1 2.5 GHz -55.37 dam
L 1 2,520087 GHz 43,49 cam
—
ol

DH5 Ant1 Low Hop 2402

QR-4-106-R02 RevA1

Page 47 of 110




Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01

Ref Lvel 20
bo At

SGL Cowit 1501,
@ 1Pk Viegw

Spectrum I

0 dEm

(]

Offset 12
SWT

dE e REW kHz
5.0 pr & VBW 200 kkz

=0 de

Maode Autd FFT
50

10 dBm

ML)

0 dBm

m2[1]

-10 dBm

~7.77 dBm)
2.40392 50 GHz|

40,35 dBm|
24000000 GEE|

g

-20 dBm

-30 dBm

-3 dEm

-50 dBm

LA A e dr e e L oy

|
I T ]

VRIS U PR W SN AL PO |

Hl]f}h'
' i

™ | 1

70 dBm

Start 7.35 GHz

“arker

Ga1 pts

Stop 2.405 GHz

Type | raf | Trc |
M1

Stimulus | Responseg | Function I

M2 1
M3 1
M 1

2.407325 GHz
2.4 GHz

2.30 GHz
2,3925552 GHz

o8m

47,12 oBm

Function Result |

DH5_Ant1_High_Hop 2480

i =
Specbrum ]

Roef Level 2000 dém

E]

= ALL
SGL Count

[ 150/150
@ 1Pk View

z0de  BWT

Offset 12 28 d8 e RBW 100 kHz

948 gz & WVBW 200 kH:  Mode Auto FFT

10 B

TN}

mz(1]

1
0 dam—%
I’hn |.'

e

-0.54 dBm)|
2477000 GHz|

50,12 dBm|
2483500 GHz|

IFII 4

-!n A8

hon

-shrBm

-50 dBm

M2 =
AT R el dtet Lo

3 N

M. ETVLISE ) ERTTaR

FRENE TP PTIETIEWE (TR [N

70 dBm

Start 2.47 GHz

691 pts

Markir
Type | Bat | Trc |
Mi

Stimulus |

Response | Functlon |

atop 2,55 GHz

Wz
(=] 1
M4 1

-

2.477 GHz

2. 4835 GHz
2.5 GHz
2,502454 GH2

Funitlon Result |

2DH5_Ant1_Low_ 2402

Spectrum I IE\?
Ref Lovel 2000 dim  Offset 12 25 d8 e RBW 100 bz
o ALL 0 dE SWT 240 pr e WVBW 200 kkx  Mode Auto FFT
SiGL
@ 1Pk view
MI[1] —11.19 dBm)|
10 dBm 2. 4020650 GHz|
m2[1] 55,80 dBm|
0 dBm 2.4000000 GHz
M1
-10 dEm ]
20 dBm I]rli
~I0 Bty 51 130 dBm 4 t +
-0 dBm ' ' +— [
-EDdBn'lll t m— o I T
¥
Lid!rﬂa dl Hl{l-lll..l.uf' [} I"J'I. il Hf' IR l1||'t1n' 1’JI Rl ﬂf\ ll‘!l |'.<_‘l'|.|'.|1IJ|".Hr|I'\J i"ll”' ﬁ‘ e
AR S A I
70 dBm I
Start 7.35 GHz 591 pts Stop 7.405 GHz
Marker
Typa | Raf | Trc | Stimulus | mesponse | Function | Function Result |
M1 1 2.402095 GHz 11.13 M@
-] 1 2.4 GHz -55.80 dim
(5] 1 -64.53 am
[ 1 48,81 0am
L JL

2DH5_Ant1_High_2480

QR-4-106-R02 RevA1

Page 48 of 110




Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01

Spectrum I

Boef Lewvel 20.00

l
v
dB & REW kHz

po ALt
SiEL

@ 1Pk Viegw

=0 de

dim Offset 15

SWT

D49 pr s VBW 200 kHz  Mode Auto FFT

10 dBm

ML)

-2.07 dBm|

0 dBm

2480130 GHz|

m2[1] 57,76 dBm|

-10 dBm

2403500 GHe|

4
20 dBm \

RELE: L

-3 dEm

iy

70 dBm

] J"Ill Ry [Erlthm lJH" ! gl

i

Start 7.47 GHz

“arker

Ga1 pts Siop 2.55 GHz

Type | raf | Trc |
M1

Stimulus | Responseg | Function I

M2 1
M3 1
M 1

Function Result |

2.48013 GHz 2.07 d@im
: iz -5t 5
GHz
246313 GHz

2DH5_Ant1_Low_Hop_2402

i =
Specbrum ]

Roef Level 2000 dém

E]

= ALL

Cownt 150/150

z0de  BWT

Offset 1200 d& e RBW 100 kHz

4.9 ps & WBW 200 kH:  Mode Auto FFT

@ 1Pk view
TN} -2, 74 dBm|
10 4B 2,4029460 GHZ
mz(1] 49,74 dBm|
o.dem 2. 4000000 GHz|
-10 dBm 1 H
20 dEm - | "
D1 22,740 dBm 1 f l 'l |
-0 dBm 4 4 | ]
~40 dBm . . - ‘J | | L
BB O e Pt ot ML R -‘-Wﬂ,r-&"“uulm—-)uam- U
50 dgm
70 dBm
Start 7.35 GHz 601 pts Btop 2.405 GHZ
Markaer
Type | Ref | Trc | stimulus | Response | Function | Funitlon Result |
Mi i 2403846 GHz
23 1 2.4 GHz
w3 1 .30 GHz
L 1 2, 3936406 GHz 47,30 o8m
—

2DH5_Ant1_High Hop_ 2480

Specirum I

Boef Level 20.00 d2m

E]

P att =0 de
SGL Cownt 1507150
@ 1Pk view

Offset 1238 dB & RBW 100 kH:z

T B4.8 pr e VBW 200 kkz  Mode Auto FFT

10 dBm

M) ~6.51 dBm

o P

2473180 GHz|

m2[1] 50,68 dBm|

b

2403500 GHel

WLl

<30 dem—T—t
=0u_ :
[

4] B

-50 B

-50 dBm

'u\;&;w»m;m‘ﬂ,ﬁ LTI -‘-I

. N .

O BT R LA WPV BT PR

s pan

70 dBm

Start 7.47 GHz

Ga1 pts

Marker
Typa | Raf | Trc |
M1

Stop 2.55 GHz

Stimulus |
2

Response |

Function |

-

w2
[ZE] 1
M 1

Function Fesult |

6.51 ol

3DH5_Ant1_Low 2402

QR-4-106-R02 RevA1

Page 49 of 110



Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01

(]

Spectrum I
Bof Level 20,00 dim  Offset 1225 dB e RBW 100 kh:
ke At 20dB BWT  55.0 ps e VBW 300 kH:  Mode Autd FFT
SGL
@ 1Pk Viegw
MI[1] 943 dBm|
10 dBm 24018560 GHz|
mz{1] 54,25 dBm
7 d6im 2.4000000 GHe
-10 dBm J’
20 dEm '|I|.
B Br—O1 <440 dEm J
-4 B
=0 B t H ] "-' 1 .'.:F'
N PR a[
Fﬁ\ M !"'I,'-"'l P I LAR b A ‘]11.';, M, J“l'u_nl.lll'I”“l'nrlJl'.q'l.!.l_|+,’|..1._:u Vi
R IR (1 L I L e
70 dBm
Star 7.55 GHz 691 pis Stop 2.405 GHz
Marker
Type | raf | Trc | Stimulus | mesponse | Function | Function Result |
M1 2,401856 GHz 9,44 dBm
[ 1 2.4 GHz -54.25 d8m
(] 1 .39 GHz -57.31 cam
[ 1 2,3633116 GHz 43,67 0Am
[ ]
3DH5_Ant1_High_ 2480
i
Spectrum ] lu\?
Ref Level 20,00 dém  Offset 12 28 dB e RBW 100 kkz
be att Z0dE  BWT 549 ps e VBW 300 kH:  Mode Auto FFT
SGL
@ 1Pk View
TN} -7.54 dBm|
10 dB i 2479900 GHZ|
mz(1] 51,10 dBm
0 dam o 2 403500 GHz
i
-10 dBm 1‘
20 dBm T
g e (1 .27 540 dBr
=40 dBm J e T
Mz b
750 dB| ! Tt 3 ﬂr J" H
! . il J P
i | 4 -
) gr m “llu fidl p gt r{.mﬂ. |r'q t| P[ B b Bt ] "lr‘ﬁ. Y.
il Ll LA L R e L
70 dBm
Stan 7.47 GHz 691 pts Stop 2 .55 GHz
Markir
Type | Ref | Trc | stimulus Response | Functlon | Funitlon Result |
M1 i 2.4798 G 7.54 diim
] 1 2. WE3E ¢ -51.10 d&m
w3 1 -53.00 cam
L 1 46,01 cam

3DH5_Ant1_Low_Hop_2402

E]

Specirum I
Ruef Level 2000 dim  Offset 1206 dB e REW 100 khz
=0 BWT £5.9 pr w» VBW =00 Kbz Mode Auto FFT
ETIEN] A1 dbm|
10 4B 2.4033680 GHz|
mz[1] 50,68 dBm|
o dBm 2, 4000000 GHE|
o r1
10 dEm ﬁq
20 dBm Il'li Lt
S A= 130 dém
- gem
P O T AE SN | SN P LQ R TR AP YT ey S £ S
-50 dBm
70 dBm
Start 7.55 GHr 691 pits Stop 7,305 GHz
“arker
Typa | Raf | Trc | Stimulus | mesponse | Function | Function Result |
M1 2.403360 GHz 8.13 d8m
w2 1 5088 dEm
(] 1 -48.77 dam
[ 1 47.09 cam

3DH5_Ant1_High Hop_ 2480

QR-4-106-R02 RevA1

Page 50 of 110



Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01
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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:

Receiver —| PC System

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

Semi-anechoic Chamber

Antenna Elevation Varies From 1 to 4m

3.0m

et

(Reference Point)

1.5m(L)"1.0m(W)"0.8m(H) —p

Tum Table
(Wood)

I;""
=]
\
f Semi-anechoic Chamber
|
|
i
: 3m
: |« >l
i EUT and
; Support System
|
I
i [
!
) im
{ 1.5m(L)"1.0m(W)'0.8m(H) __,J| Tum Table
.; (Wood)
= s

AMP

T Receiver — PC System

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

Semi-Anechoic 3m Chamber

3m
(Reference Point)

1.5m(L)*1 0m(W)*1.5m(H)

\_

ABSORBER

AAMAAA

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

TURN TABLE
(FIBRE GLASS)

1.5m

AMP T

Spectrum 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 4.5-515
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
4.1772&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 13.25-134
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 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

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

2Above 38.6

(2) FCC 15.209 Limit.
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FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F (kHz) 67.6-20l0g(F)
0.490 ~ 1.705 30 24000/F (kHz) 87.6-20log(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
Above 1000 3 54.0 dB(u(\P/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)= Limitsom(dBuV/m) + 40Log(30m/3m)

(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.

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
1 GHz - 18 GHz Double Ridged Horn Antenna 3m
(1 GHz - 18 GHz)
18 GHz - 40 GHz Horn Antenna 3m
(18 GHz - 40 GHz)

According ANSI C63.10:2020+CORR.1:2023 clause 6.4.4.2 and 6,5.3, for measurements below
30 MHz, the loop antenna was positioned with its plane vertical from the EUT and rotated about its
vertical axis for maximum response at each azimuth position around the EUT. And the loop
antenna also is positioned with its plane horizontal at the specified distance from the EUT. The

center of the loop is 1 m above the ground. For measurement above 30 MHz, the trilog Broadband
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Antenna or Horn Antenna was located 3 m 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 26 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 26 GHz (tenth harmonic of fundamental frequency) was

investigated, and no any obvious emission were detected from 18 GHz to 26 GHz, so below

final test was performed with frequency range from 9 kHz to 18 GHz.

(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 C63.10:2020+CORR.1:2023 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 C63.10:2020+CORR.1:2023 clause 4.1.4.2.2 procedure for average measure.

(8) X axis, Y axis, Z axis are tested, and worse setup X axis is reported.
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10.4.Test result

Pass. (See below detailed test result)

All the emissions except fundamental emission from 9 kHz to 26 GHz were comply with 15.209
limits.
Note1: For emissions 9KHz to 30 MHz and 18 GHz to 26 GHz, according exploratory explorer test,

when change Tx mode and channel, have no distinct influence on emissions level, so for
emissions 9KHz to 30 MHz and 18 GHz to 26 GHz, the final test was only performed with EUT
working in the worst case Pi/4 DQPSK, Tx 2402 MHz mode.

Note2: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to
comply with AV limit.

Note3: Scan with all modes, the worst case was recorded in this report.
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Radiated Emission test (30MHz-1GHz)

Mode Test channel Ant. Pol.
2DH5 2402MHz N/A
Test Graph+

e ___\___-—h"“——___\___
.,;t -\__"“-—-_,___\__q_

‘o |

P ==
: A W . e n # l‘.
a R eyt

MO el | 9B | Bl (9Bl faBuyml-{ [d8)- | feml- | 1 | e Yerde
1+ 0.02« 20.15¢ 4111« | 20,96 121.72< | 80.61<| 100« 247« | PK«'| PASS+

2+ 0.20< 20.34< 40.80+ 20.46<| 101.49< | 60.69<| 100« 148« | PK+'| PASS+
3« 0.69¢ 17.67< 38.03+ 20.36<'| 70.77¢ 32.74<| 100« 24« PK«| PASS«
4+ 1.06+ 16.64+ 37.03+ 20.39< 6713« | 30.10<| 100 65 PK«| PASS«
5« 5.84« 18.32« 38.62¢ 20.30<'| 69.54« 30.92<| 100« 114« | PK+!'| PASS+
6+ 14.53+ 19.07< 3911 20.04<| 69.54« 30.43¢ 100¢ 100+ PK«'| PASS«

Note: If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
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Radiated Emission test (30MHz-1GHz)

Mode Test channel Ant. Pol.
2DH5 2402MHz Horizontal
Test Graph+
" i
g - |
| . ! 1 * [ |
i, [ ,,M_L,.,
£ : A |
MW *’"dL_ i i ;
M 100K — e
Suspected Data List

[ Frequency | Reading | Level | Factor| Limit | Margin | Height] Angie | o[ o T
NO MHz | 0B | (BuV/mI | [dB/m] | [BuVim] | [dB] | [om | [ | Det| Pel| Verdiet]

1¢| 9596< | 5042 | 3076 | -19.66] 43.50< | 12.74¢| 200 | 150 | PK<| Hori | PASS®
2¢ | 14398 | 53.19< | 36.83- | -16.36<| 43.50 | 6.67- | 200 | 122 | PK<|Hori | PASS®
3¢ | 155.98¢ | 53.06¢ | 36.93¢ | -17.03¢| 43.50¢ | 657 | 200¢ | 104¢ | PK<|Horl | PASS®
4¢ | 179.99¢ | 51.58¢ | 33.08¢ | -1850<] 43.50¢ | 1042¢| 200¢ | 317 | PK< | Hori | PASS®
5| 48008 | 5087 | 4030 |-1057¢] 4600 | 570 | 2000 | 336 | PK<|Hori | PASS®
6 | 768.17< | 45299 | 4032¢ | -4.97¢| 46.00¢ | 568~ | 100¢ | 201< | PK<|Horl | PASS®

Note: If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Vertical
Test Graph+'

LevalEytim]
u

FOZRART o6 308

— QP L=t

— Vechcul PK

Fomguency|Hel

47.95¢

47.25¢

32,434

-14.82«| 40.00¢

7574

48+ PK< | Vert | PASS+

1< 100«

2¢ 119.97< 53.32¢ 36.13< | -17.19<|  43.50¢ 7.37< | 100« 94+ PK< | Vert | PASS+
3« 143.98< 54.46+ 38.10< | -16.36< 43.50¢ 5.40¢ | 100« 294 PK+ | Vert | PASS+
4 152.98« 97.02< 39.99< | -17.03<| 43.50< 3.91< | 100« 38« PK<| Vert | PASS+
5¢ 167.98« 92.07< 34.27< | -17.80<| 43,50« 89.23< | 100« 103« | PK<'| Vert | PASSH
B+ 768.17+ 43.86+ 38.89+ -4.97¢ 46.00< 711 | 200 247< | PK< | Vert | PASSe

Note: If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
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Radiated Emission test (1GHz-18GHz)

Mode Test channel Ant. Pol.
DH5 2402MHz Horizontal
Test Graph-
;o .
i s AN

prom—m o
T — i T

1« | 4803.75¢ | 6266 5043« | -12.23<) 74004 | 23.57<| PK< | Hori | PASS«
2¢ | 643130 | 3069< 41 .55+ -9.14<| 7400 | 3245<| PK< | Hori | PASS<
3¢ | 8299.38¢ | 4993« 42,07+ -7.86<| 7400+ | 31.93¢| PK+<| Hori | PASS«
4< | 11433.75<| 4813 44 42+ -371<| 7400 | 29.58<| PK< | Hori | PASS+
5« | 1425575 | 46.86< 45.71+ -1.15¢|  74.00< | 28.29<| PK< | Hori | PASS+
B¢ | 17447 50¢| 4585+ 48 40+ 2554 74.00< | 2560<| PK< | Hori | PASS+

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
DH5 2402MHz Vertical
Test Graph«
% i I M
i i WN"W) ’ &
NO. FF Reading-|  Level | Factor-|  Limit- | Margin o | poy | verdict
Gl [9BUV] 1| eB/ml-| gBwy/mi| [as}- | D€t | Pol] Verdi]

17| 4803.75< 61.39¢ 49.16< | -12.23¢| T74.00¢ | 24.84<| PK<| Vert | PASS<
2¢7| 6573.88 50.98+ 4212« -8.87¢ 74.00¢ | 31.88<| PK<| Vert | PA33«
3¢ | 830575+ 48993+ 4206+ -7.87< 74.00+ | 3194+ PK<'| Vert | PASS
4| 10900.38+ | 47.69< 43.33¢ -4.36< 74.00< | 30.67<| PK<| Vert| PASS+
5| 12868.13<| 47.59« 45.734 -1.86< 74.00< | 28.27<| PK<| Vert | PASS<
6« | 18659.13<| 4527« A7 .53« 226 74.00« 26.47<| PK<| Vert | PASS<

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
DH5 2441MHz Horizontal
Test Graph-
1&0! *CC PAAT 16209
»
.
3 -
-3 . I e
T R NP1 o =

— P Lvi

AU e el P

® WY Datecw

|

33724

pKu

1| 3562.75< 55.14« 40.28<° | -14.86<| 74.00< Hori | PASS«
2¢' | 4882.38¢ 65.88« 93.74« | 1214« 74.00< | 20.26<| PK<| Hori | PASS+
3« | T321.88¢ 52.88« 44 32+ -8.56<'| T74.00< | 29.68<| PK+<| Horl | PASS«
41| 9763.50¢ | 49.66< 43.73¢ -5.93<7|  T74.00¢ | 30.27<| PK<| Hori | PASS+
5| 12861.75<| 48.17¢ 46.29+ -1.88<'| 7400« | 27.71<| PK<| Horl | PASS«
6<'| 16688.88¢'| 4481« 4710« 2.29+ 74004 | 26.90¢'| PK<'| Hori | PASS«

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
DH5 2441MHz Vertical
Test Graphe
% , e
i M“*‘W “
.E - - r:mr-:nm - - -
&

10| 3422500

56.67+

41.14¢" | -15.53¢

74.00+

32.86¢

PK< | Vert | PASS

2+ | 4882.38+ 65.62< 5348« | 1214« 74.00< | 20.52<| PK<| Vert | PASS+
34| 7324.00¢ 53.374 44 81+ -8.56< | T4.00¢ | 29.19<| PK< | Vert | PASS«
4« | 9763.50¢ 50.27+ 44 34« -5.93¢|  T4.00¢ | 29.66<| PK< | Vert| PASS
5| 13091.25<| 46.88< 45.35 -1.53<| 74.00< | 28.65<| PK<| Vert | PASS+
8¢ | 1464463 47.02+ 46.73+ -0.28<|  74.00¢ | 2727+ PK< | Vert | PASS

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
DH5 2480MHz Horizontal
Test Graph+
g '
g« . - :
5 ! Fl > | M
& 5 G F’:‘T‘P‘:: -] L) AL
o | Frequency: Level Limite | Margine oo | ool e
1 (927 I ey SemTem i i = | Det| Pol| Verdict|
| Mz [dBY/m] (dBuY/m] | [dB]
1+ 3902.75+ 40.62+ 74.00+ 33.38<| PK+'| Hori | PASS+
2¢ | 4961.00¢ 57.99¢ 74.00¢ | 16.01¢| PK<'|Hori | PASS®
3= | 4961.00< 52.27< 54.00+ 1.73= | AV« | Hori | PASS+
4< 7440 88+« 47 62« -8.59+ 74.00< 26.38<| PK+<| Hori | PASS<
o< 9918.63+ 47 .03« -5.66+ 74.00< 26.97<| PK+<'| Hori | PASS<
6 | 12345.38¢ 44 95« -2.34¢ 74.00¢ | 29.05<| PK+<| Hori | PASS+
7 | 16633.63¢ 47.79¢« 2.26¢ 7400 | 26.21¢| PK<'| Hori | PASS«

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Report No.: DDT-B24120205-3E01

Mode Test channel Ant. Pol.
DH5 2480MHz Vertical
Test Graph+
; [ : .'
. _w\.#ﬂ“'w# il
Framancya)
Reading | Level | Factor- argn | pet | poi| Verdict|
54.97« 40,21 -14.76¢ 79¢| PK«| Vert | PASS+
2< | 4961.00< | 7016+ 5816« | -12.00<1 74.00< | 1584<| PK+<| Vert | PASS<
3 4961.00+ 64 48« 52.48+ -12.00<  54.00¢ 1.52¢ | AV« | Vert | PASS«
4 | T438.75¢ | 56.15¢ 47.56¢ | -8.59¢| T4.00¢ | 26.44<| PK< | Vert | PASS«
54 | ©9918.63¢ 54 .41« 48.75¢ -566<| 74.00< | 25254 PK«| Vert| PASS<
B¢ | 13244.25<| 47.55¢ 45.82¢ -1.73<)| 74.00< | 2B.18<'| PK+| Vert | PASS<
7< | 16648507 4510 47.37¢ 227 74.00¢° | 26,63 PK<| Vert | PASS<

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Horizontal
Test Graph+
-
% 5 . M
= o * * sl
- w-ﬂ*“f‘*“"-‘w'%
FrmguancyHz|
) Frequency | Reading | Level- | Factor| Limit- | Margin| - . | o | vaco
No(;.‘ R Ry tabal St ) sl = e e = A | Pol | Ve 4
NOT g | rdBuVI | (oBwviml | [dBim) | [@Buyim) | (aB) | DSt Pel | Verdet
14| 391550« 55.09< 41,224 -13.87<1  74.00+ 32.78< PK< | Hori | PASS+~
2¢'| 480375+ 57.75¢ 4552« | -12.23¢ 74.00¢« 28.48<| PK<| Hori | PASS+
3« | 6040.50« 51.58« 41.63+ -9.95+ T4.00+ 32.37<| PK+<| Hori | PASS+
4 7185.88+« 90.57< 42.08¢ -8.49+ 74.00+ 31.92<| PK< | Hori | PASS«
54| 10165.13<| 48.18< | 4289 | -529¢| 74.00¢ | 31.11¢| PK<| Hori | PASS«
6| 16614 .50« 46.744 48.99¢ 2.25¢ 74.00« 25.01< PK+<'| Hori | PASS«

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Vertical
Test Graph+

-
d w
§ 1 M

a0 * - | L TP

Lida, ke .;'MW""—'W“-‘.# E

NG| Freauency | Reading| Level | Factor | Limit- | Margin‘l oo | por | verg
NI i R e et | el e R TS Detet| <Pole| Verdicts
MOz | (@8I | [@BuYiml- | (dBim)-| dBviml-| B} | P°t ] Por ) Vet
11| 3386.38< | 56.39 40.68< | -15.71<| 74.00 33.32<| PK< | Vert | PASS«
2+ | 4803.75+ | 58.13¢ 4590< | -12.23<| T4.00< | 28.10<| PK<| Vert | PASS+
3« | 6508.00< 50.85< 41.86< -8.99<| T74.00¢ | 32.14< PK< | Vert | PASS<
4< | 8820.00< | 5021 | 4276< | -7.45¢<| T74.00¢ | 31.24<| PK<| Vert | PASS<
57| 12880.88<| 47.94< | 46.14< | -1.80¢| 74.00¢ | 27.86< PKe| Vert | PASS®
64| 15343.75¢| 46.26¢ 46.66< 0.40¢ 74.00¢ 27.34<| PK< | Vert | PASS«

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2441MHz Horizontal
Test Graph

E B O e
.| Frequency | Reading | Level | Factor-| Limit |Margin‘| . | o |\o o
NO-T "Mz | 19Buyl | [9Buyim)- | [dBim] | [Buvim] | [dB]- | Det| Pel) Verdit
1| 488238 62.10« 4996« | -12.14« 74.00¢ | 24.04<| PK+'| Hori | PASS:
24 6809.75¢ 50714 42 254 -8.46+ 74.00+ 31754 PK+ | Hori | PASS:
3| 9487 .25 49 .36¢ 42 .83+ -6.53« 74.00+ 31.17< PK<| Hori | PASS«<
4< | 11576.13<| 4867 45,25 -3.42¢ 74.00< | 28.75<| PK< | Hori | PASS<
5| 14362.00¢7| 47.50¢ 46 .48+ -1.02¢ 74.00¢0 | 27.52¢| PK< | Hori | PASS
6« | 16832.73< 45.59« 47 85+ 2.26+ 74.00+ 26.15<| PK+< | Hori | PASS+

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

Mode Test channel Ant. Pol.
2DH5 2441MHz Vertical
Test Graph+
‘°°. FCC PART 16200
g u _ I Al g e B . M

| .-U‘Ml-'-v“ _—

£ YO T

2

1« | 4882.38+ 61.75< 4961« | 1214« 74.00+ | 2439 : PK< | Vert | PASS+
29| 6410.25¢ 092.01< 42.83¢ =918+ 74.00<" | 31.17¢| PK<'| Vert | PASS
3| 781913« 50.31« 41.98« -8.33¢|  T4.00¢ | 32.02¢| PK<'| Vert | PASS+
4« | 10007 .88« | 49.53¢ 43.98< -5.55<| 74.00< | 30.02¢'| PK<'| Vert | PASS<
o | 13078.50<| 47.35¢ 45.81< -1.54«  74.00< | 28.19<'| PK<| Vert | PASS+
6¢ | 16612.38<| 4548« 47.72< 2.24« 7400 | 26.28¢ PK<'| Vert | PASS«

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2480MHz Horizontal
Test Graph+
% . . Smgpmibarnipsarpusinisis
] L s -
Frugusney i
.~ | Frequency | Reading | Level | Factor| Limit |Margin| ~ . | o | .
NO. i 2 : | i 2" | Det-| Pol-| Ver
MHzl | [9BuV} | [9BwY/m)- | [oBim]-| [9Bu/m]| (9B} Gl
1< 4961 .00« 66 41+ 54 41« -12.00¢ 7400+ 18.59< PKe<| Hori | PASS:
22| 4961.00 58 44+ 46.44< | -12.00¢|  54.00¢ 756 | PKe | Hori | PASSe
3¢ 6144.634 51.65¢ 42.06< -9.59¢ 74.00¢ | 31.94<| PK<| Hori | PASS<
4 7440 .88« 52.156¢ 43.56¢ -8.59+ 74.00¢ | 3044 PK<'| Hori | PASS«
9920.75+ 51.14+ 45.48¢ -5.66« 7400« 2852+ PK<'| Hori | PASS:
= | 12317.75<7| 49174 46.85+ -2.32¢|  T4.00¢ | 27.15¢| PK<| Hori | PASS<
7< | 16748.38<7| 46.05¢ 48.34+ 2.29< 74.00< | 2566<| PK<| Hori | PASS<

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2480MHz Vertical
Test Graph+~
ni S PART 10200
i
=l
i
T - R
§ mi t ¥ * oL 'I____M
.mi == -, e LAY

46

FragasscyHa)

o

-12.00+]

1| 4861.00< 66.45+ 54.45< 74.00¢ | 19.55¢ PK<| Vert | PASS+
29| 4861.00¢ 58.33+ 46.33< | -12.00¢] 54.00¢ 7.67< | AVe | Vert | PASS«
3| 5808.75¢ 5227 4226« | -10.01« 74.00¢ | 31.74<| PK<'| Vert | PASS«
4< | 744088« 22 .40+ 4381« -8.99<'| 74.00< | 30.19<| PK<| Vert | PASS+
5< | B920.75¢ 50.94+ 45.28+ -2.66<"|  T74.00¢ | 2872¢ PK<| Vert | PASS+
6< | 13216.63<| 48.72¢ 47.03< -1.69<| 7400« | 26.97¢| PK<| Vert | PASS«
7o | 16644.25¢| 4663« 48.90« 227« 74.00¢" | 2510« PKe¢'| Vert | PASS+

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
3DH5 2402MHz Horizontal
Test Graph+
% h [ 0 g W
20 gl ==

No-| TN | et | iomamy-| (@Bl Baim-| By | Do | Pk versetd
1< | 4B03.75¢ 61.58¢ 4935 | -12.23+| 74.00¢ 24,65 | PK<'| Hori | PASS«
24 5556 .00+ 52 38+ 4149+ -10.89< 7400+ 32591« PK< | Hori | PASS<
30| 738988 | 5158 | 42890 | -869<| 7400- | 3111<| PKe|Hori | PASS®
4+ | 8B820.00¢ | 50.75¢ 43.30¢ -T.45<|  T4.00¢ | 30.70¢| PK+< | Hori | PASS+
5| 11520.88+ | 4864+« 45,19+ -3.45¢ 74.00¢ 28.81¢'| PK<'| Hori | PASS«
6+ | 16338.25¢ 46.51+ 4831+ 1.80« 74.00+ 25.69¢| PK<'| Hori | PASS+

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
3DH5 2402MHz Vertical
Test Graph+
.:;;' 50| S ] S — ]
: M
= * 2
- b gt
Frequsacy{Hz]
.| Frequency-| Reading-| Level- | Factor-| Limit- | Margin o | pop | verdi
MO MMz | [9BWVE | [0Buv/m)- | [dBim) | dBuyim) | [ds] | DSt | Pol Verdit]
1< | 4803.75< | 59.03< 46.80< | -12.23<] 74.00¢ | 27.20<| PK<| Vert | PASS«
2| 624025 51.90+ 42.51< -9.39¢ 74.00<7 | 3149 PK<| Vert | PASS
34 | 780425 | 51.224 42,90 | -832<| 7400 | 31.10¢| PK<| Vert | PASS
4< | BBT6.38< | 50.66¢ 44 50 | -6.16<| 74.00¢ | 29.50<| PK<| Vert | PASS«
5¢ | 14281.25¢| 47.73¢ 46.63< | -1.10¢| 74.00¢ | 27.37<| PK+<| Vert | PASS<
6« | 17048.00<7 435,504 48,12+ 2.624 74.00¢7 | 25.88¢| PK+<| Vert | PASS<

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

| ot
e -."‘-'"N-m-u.daﬂ'“"w‘#

Mode Test channel Ant. Pol.
3DH5 2441MHz Horizontal
Test Graph-
g : ) ) d | T
W""‘L‘_ T

¥ I —

o we

488238 | 62627 | 5048 | -12.14¢ | PKe| Hori | PASS®
2| 682463 | 50.04= | 41612 | -8.43-| 74.00¢ | 32.39¢] PK<| Horl| PASS®
3 | 006438 | 4889 | 41660 | -723¢| 7400¢ | 3234c| PK<| Horl| PASS®
49| 11480.50<| 47.50¢ | 4396¢ | -3.54<| 7400 | 30.04<| PK<| Hori| PASS®
50| 1285538<| 47.14< | 45220 | -1.92¢| 74.00¢ | 2878¢| PKe| Horl| PASSE
6o | 1483588-| 4589 | 4569< | -020-| 7400- | 2831<| PK<| Horl| PASS®

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
3DH5 2441MHz Vertical
Test Graph+

% i ol IRy S

4 = H_ﬂ_,.)vMJM'_L e g,

pr " pre
NO..| Frequency- Level- | Factor| Mamgind o s el

| MHzZl | @BVl | [GBV/ml | [@B/m] | [dBuv/m] | [@B] | %
1¢7 | 4882.38< 62.73¢ 50.59< | -12.14<7  74.00¢0 | 23.41<| PK<| Vert | PASS<
24| 6799.13¢ 51.06< 42.57« -8.49¢ 74.00¢7 | 3143 PK<| Vert | PASS+
3| 924925 | 4926 4257« | -6.69<| T4.00¢ | 31.43<| PK<| Vert | PASS<
4< | 1110225 | 49.19< 45.02« 417 74.00< | 2898 PK<| Vert | PASS<

71 13167.75<° | 48.10< 46.49« -1.61< 74.00<7 | 27.51<| PK<'| Vert | PASS
B | 16727.13<| 4840« 48 69¢ 229< |  T7400< | 2531<| PK+| Vert | PASS<

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

QR-4-106-R02 RevA1

Page 75 of 110



Suzhou Dongdian Testing Service Co.,Ltd.

Report No.: DDT-B24120205-3E01

Mode Test channel Ant. Pol.
3DH5 2480MHz Horizontal
Test Graph+
1 ]
¢ =
H % . ?
o WMMWM
| —— T
Foaqumncy| ]
NO. | T WV | [9BuV/m| [dB/m] | [GBWY/m]| [dB] Det| Pol| Verdict
1< 3490.50+ 55.06+ 39.92+ -15.14<  74.00« 34.08<| PK<'| Hori | PASS+
24| 4961.00< 67.35< 55.35< | -12.00< 74.00< 18.65<| PK<'| Hori | PASS<
3 4961.00- 58.00- 46.00- -12.00< 54.00< 8.00< | AV | Hori | PASS<
4< | 5991.63+ 51.86+ 4177 -10.09<  74.00+ 32.23< PK<'| Hori | PASS+
5| 7440.88¢ 53.90+ 45.31< -B.58¢ 74.00¢ | 28.69<| PK< | Hori | PASS<
6« | 12020.25| 47.25¢ 44 59+ -2.66¢ 74.00< 29.41<| PK+< | Hori | PASSH
7¢ | 17135.13¢7| 44 80< A7 29 2497 74.00¢ | 2671 PK<'| Hori | PASS<

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
3DH5 2480MHz Vertical
Test Graph+
g -
.E . T - ..;-—W
_».“M‘AH.*_J.‘“W,MM‘— .
Frequanc [l
No..| Frequency-| Reading-| Level | Factor | Limit' | Margin‘| por | oot | verdict
NO| niz) . | [aBuV] | [dBuim) | o8] | [aBuyim) | o} | Det | Pob| Verdict|
1 3924.00¢ 54,924 41.02+ -13.90<| 74.00¢ 32.98¢ PK«'| Vert | PASS+
2 4961.00< B66.82+ 54 .82+ -12.00< 74.00 19.18<| PK+<' | Vert | PASS«
3¢ 4961.00« 58.40< 46.40+ -12.00« 54 .00« 760« | AV« | Vert | PASS«
4+ T440.88< 54 09 45.50¢ -8.59< T74.00 28.50<| PR« | Vert | PASS<
5 8896.50- 50.53+« 4312+ 741 74.00¢ 30.88«| PK<'| Vert | PASS«
6« | 12876.63« 47.23¢ 4541 -1.82¢ 74.00+ 28.59<| PK<'| Vert | PASSs
7< | 16246.88< 45 27 48,93« 1.66< T74.00 27.07<| PK<| Vert | PASS

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Radiated Emission test (18GHz-26GHz)

Mode Test channel Ant. Pol.
2DH5 2402MHz Horizontal
Test Graph«

FCC PART 15C
FOCPART 35 S L

LemndBgivim
¥
y -

Fraquansyfhal

— P, e = AV Lm — Harmsnisi P

# AV Dulaslen

.- 1< 18736.00<| 37.15¢ 45.03¢ 7.88< | T4.00< | 28.97< 100« | 339 | PK<| Hori | PASS<

24| 19376.00¢ | 38.44¢ 45.34¢ 6.90« 74.00¢ | 2866+ 100« 200« | PK<'| Hori | PASS«
3« | 20118.00«| 3847+ 45.03+ 6.96+ 74.00< | 28.97<| 100+ 132< | PK+'| Hori | PASS+
41| 22836.00<| 37.35¢ 44 .86+ 7.51< 74.00< | 29.14<| 100< 324 PK<| Hori | PASS<
5¢ | 23435.00¢| 36.23¢ 43.54+ 7.31¢ 74.00¢ | 3046+ 100 34 PK< | Hori | PASS«
6« | 25881.00«| 36.20¢ 43.89+ 7.69+ 74.00¢ | 30.11<| 100+ 290+ | PK+<| Hori | PASS

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Vertical
Test Graph+

FOC RART 16 C
FLSRART 15CK Lavg

FESRRRT 15 CaAV Limi

b 2] L
Faquanzs[i]
— e i —EVUmE o Variesi B

T Dt » A Deme
ot

1<7| 19079.00<| 37.30¢ 44.95¢ 7.65¢ 74.00¢0 | 2905 100« | 278 | PK< | Vert | PASS
2| 19354.00< 37.92< 44,81« 6.89< 74.00< | 29.19<| 100< 189« | PK< | Vert | PASS<
3« | 20108.00<| 38.38« 44 .97« 6.59¢ 74,00« | 29.03<| 100< 71 | PK< | Vert | PASS<
4< | 23123.00¢| 36.13< 43.57« 7.44¢ 74.00< | 30.43<| 100< 150« | PK<'| Vert | PASS<
5| 24478.00<| 36.14< 4278« 6.64< 74.00< | 31.22¢ 100+ | 309« | PK< | Vert | PASS<
B« | 25555.00¢'| 36.59¢ 4342+ 6.83« 74.00« | 30.58<| 100« 3 PK+ | Vert | PASS<

Note: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to comply with AV limit.
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11.RF Conducted Spurious Emissions
11.1.Block diagram of test setup
Same as section 4.1

11.2. Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

11.3. Test procedure

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

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

Center frequency Test frequency

RBW: 100 kHz

VBW: 300 kHz

Span Wide enough to capture the peak level of the
in-band emission

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) Set the spectrum analyzer as follows:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Number of measurement

points =span/RBW

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude

of all unwanted emissions outside of the authorized frequency band
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11.4. Test result

Mode Freq. (MHZz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
8DPSK Hopping off 2441 Pass
Hopping off 2480 Pass
11.5.Original test data
DH5_Ant1_2402_0~Reference _
o [=]
Miafi] derr

ﬁ-glﬁ

SEan 1.5 MHz

DHS5_Ant1_2402_30~1000

Spectrum
Ref Lovel
p= ALL

15.00 dam  Offset

(%]

1275 dB e REBW 100 kkz

=0de BWT G489 ps & WBW 200 KKz Mode Auto FFT

SGL Count 30,50

@ 1Pk View

10 dEm

MLl

0 dBrm

10 dEm

126 dem|
F31.6260 MHz|

-20 dBm

20 dBm

-a0 dBm

-50 dBm

=70 dBm

20 dEém

Star 0.0 Mz

30001 ps.

Slop 1.0 GHz

DH5_Ant1_2402_1000~26500
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Boef Lewel 15.00 d2m

Offset 1225 dB & RBW 100 kH:z

po ALt =0 dE BWT 2CL me e WEBW 200 kHx

Mada Autd Swesd
SiGL Count 3

@ 1Pk Viegw

Mif1]
10 dEm

mM2[1]
0 By

10 dBm

16181000 GHz|

-20 dBm

20 dgm

-0 dim

=50 dBm - "'l - H — -

-70 dBm

i1 dBm

Start 1.0 GHz

20001 Hls

Stop 26.5 GHz

DH5 Ant1 2441 O0~Reference

Spectrum ]

Roef Level 2000 dém

E]

Offset 1241 d& e RBW 100 kHz
= ALL

0dE BWT 190 pz & VBW 200 Kk
SGL Count 10/10

@ 1Pk View

Mode Auto FFT

ML)
20 dB

1.01 dem|
2.44111290 GHz|

10 dEm

0 dgm

10 dBin : e

",
20 dBm - -

-30 dBm——=—

—
b dem

-50 dBm

-50 dBm

CF 2.441 GI

(=

691 pts

Span 1.5 Mz

DH5_Ant1_2441_30~1000

Boef Lewel 15.00 d2m

E]

Offset 1241 dB & RBW 100 kH:z

po ALL 20 B BWT 548 pr e VBW 200 ki

SiGL Count 3
@ 1Pk view

Mode Autd FFT

Mi[1]
10 dEm

0 gBm

10 dB i

5761 dBm|
B8 B340 MHZ

-20 dBm

1 -24.010 JdBim

20 dEm

-40 dBm

=50 dBm

-70 dBm

i1 dBm

Start J0.0 MHz
—

20001 Hls

L

Slop 1.0 GHz

DH5_Ant1 2441 1000~26500
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Boef Lewel 15.00 d2m

Offset
SWT

12,41 dB & RBW
po ALt

20 di
SGL Cownt 3
@ 1Pk Viegw

100 kHz
2C0 me & WBW 200 ke

Mada Autd Swesd

10 dBm

Mif1]

0 gBms
L ]

10 dBm

mM2[1]

-20 dEm

1 -24.010 JdBim

20 dEm

-40 dBm

-50 dBm

-70 dBm

i1 dBm

Start 1.0 GHz

20001 pls
A

Sho)

26.5 GHz

DH5_Ant1_2480

0~Reference

Spectrum ]

Roef Level 2000 dém

E]

Offset 12 25 d& e RBW 100 kkz
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12.Band Edge Compliance (Radiated Method)
12.1.Block diagram of test setup

Semi-Anechoic 3m Chamber

ﬂj ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m
(Reference Point)

1.5m(L)*1 0m(W)*1.5m(H)

\_

ABSORBER TURN TABLE 1.5m
(FIBRE GLASS)
—

AMP [F1Spectrum Receiver [} PC System

12.2.Limit

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

fundamental.

12.3.Test Procedure

Same with clause 10.3 except change investigated frequency range from 2310 MHz to 2410 MHz
and 2470 MHz to 2500 MHz.
Remark: All restriction band have been tested, and only the worst case is shown in report.

12.4. Test result
Pass. (See below detailed test result)

Remark: hopping on and hopping off mode all have been test, hopping off mode is worse and
reported only. Scan with all side, the worst case is right side recorded in this report.
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TR-4-E-009 Radiated Emission Test Result

Mode Test channel Ant. Pol.
DH5 2402MHz Horizontal
Test Graph-
0,
wl
&3
-E R T R ey
g s
E -
Y
»i
20
:)S: 23156 233 L35G 2360 2.!;5{‘. 2%c 24;5;‘. 140 24350 Z.Ilic
FreaencyHi]
Suspected Data List

2358.00 | 46920 | 4611 | 0812 54000 | 7.89¢| 1000 | 68 | AVe|Hor | PASS®
20| 235867 | 57640 | 5683 | -081¢[ 74000 | 17470 2000 | 211¢ | PKe| Hori | PASS
3| 239000 | 5677 | 5620 | -057<| 74000 | 17.800| 150 | 224< | PK<| Hori | PASS:
40| 239000 | 47.37¢ | 46.80¢ | -057¢ 54000 | 7.200| 100¢ | 76 | AVe|Hori | PASSe

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
DH5 2402MHz Vert
I Test Grapf

108, FOC PaAtSC FY

L L L I
3 2mEC SE M50 e 2E7EG 23 24050 e 24352 24EQ
Frguanaiia)

1er | 2367.00¢7 | 46.84¢ 46.10¢ -0.74¢ 54.00¢ 7.90¢ | 100 B¢ AV | Vert | PASSe

2¢ | 2367.87< | 57.89< 57.16+ -0.73<|  74.00¢ | 16.84<| 100< 145¢ | PK+| Vert | PASS<
3« | 2380.00¢ | 55.84< 55.27+ -0.57«|  T74.00< | 18.73<| 200« 266« | PK<'| Vert | PASS
4< | 2390.00¢ | 46.79¢ 46.22+ -0.57< | 54.00¢ 7.78< | 150¢ 270« | AV« | Vert | PASS«

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
DH5 2480MHz Horizontal
Test Graph+

e FEC Padi50 A

1]

2] -. II

1

N |

L]
T st i s Leisinca i i
= L]
E . .

[t

k.

mn

AL

‘!nA‘ICI &80 E:M 2_0'."“] E.IIIHG 2;‘& 2 S.;DB )5:80 ?EII-II: 25;:}0 }.;6

FraquancyMz]
e PO Lt s A Lwwst s Heneorial BH
* AV Delecior
el
i

1< | 248350+ | 5533« 54.68+ 065  74.00< | 19.32¢ 200< 360« | PK#| Hori | PASS+

2< | 2483.50< | 46.14< 4549+ -0.65<7| 54.00¢ 8.51< | 200< 0 AV< | Hori [ PASS
3< | 2505.00< | 46.40< 45.69+ -0.71<|  54.00< 8.31< | 150« 90< | AV<| Hori [ PASS<
4« | 2505.68« | 57.45+ 56.74¢ -0.71¢| 74.00< | 17.26<| 100< 270< | PK<| Hori | PASS+

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
DH5 2480MHz Vert
Test Graph=

FLO PomisC Al

] Lo N Y, T ket bt e AR et At e B Mensgh | ST . usina ol o =

2430 zams 24560 24780 2emc 2510 B8 LE46E TEMT 25820 280
FrecuanzyHi]

I

54.69< -0.65<|  74.00¢< | 19.31< 150+ 90+ | PK<| Vert | PASS<

1< | 2483.50¢ 55.34¢

2« | 2483.50< | 46.19< 45,64« -0.85<|  54.00« 8.46< | 150+ 0« AV | Vert | PASS<
3= | 2532.00= | 46.72¢ 45,85+ -0.87<|  54.00« 8.15< | 100« | 270< | AV< | Vert | PASS«
4| 253268< | 57.79< 56.91+ -0.88<7|  74.00< | 17.09< 1007 | 270« | PK< | Vert | PASSe

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Horizontal
Test Graph-
M FEC Panise Bl
0
- -.
m |
0 )
e 5 e & I*"”M—' me i L oy rem e e e nd s
% : i i -

)
20
19
:uéd 23;“ z:lm L3400 z:‘uﬁ :3!‘!{3 !ﬁ‘!ﬂ 2408 FEH FLrE) z,dl!\'l.

FroguanayslHa)

— T Lt e A Ll s Hoiinamial B
" ® AV Oemilsr
éJ
e

1< | 2380.00¢ | 46.72¢ 46.08< | -0.64<'| 54.00¢ 7.92< | 100+ AV | Hori | PASS“
2<| 2380.88< | 567.93¢ 67.30< | -0.63<'| 74.00¢ | 16.70<| 100« 86" | PK< | Hori | PASS+
3| 2390.00< | 56.09¢ §5.52< | -0.57<| 74.00< | 18.48< 150 | 172¢ | PK< | Horl | PASS«
4< | 2390.00¢ | 47.03¢ 46.46+ | -0.57<| 54.00¢ 7.54< [ 100« | 345¢ | AV | Horl | PASSH

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
2DH5 2402MHz Vert
Test Graph=

110 Pt Samifc B

90

&0

0| [

0] I‘

% ) : ‘
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30|

0|

0|

i3S TG 236 FEl AHWG i l?‘iﬁ i.I.DG 1eG EE- TAINE i_dliG

FraquancyiHs]
4 AV Datacm
o
&

&l

46.23¢

-0.71¢

14| 2372.00¢7 | 46,94 7774 1504 70 | AVe | Vert | PASS«
2¢ | 2372.52¢ 58.11+ 57.42« -0.69<| 74.00< | 186.58<| 100« | 272¢ | PK<' | Vert | PASS+
3¢ | 2390.00¢" | 55.60¢ 55.03« -0.57<| 74.00¢ | 18.97< 150« 178« | PK«'| Vert | PASS«
4| 2390,00< | 46,944 46.37< -0.57<| 54,00 7.63< | 150« 95< | AV | Vert | PASS<

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
2DH5 2480MHz Horizontal
Test Graph+-
100,
E mu:x—. ot ptirebre i B deetimie e A i s sl it sl e st Sl 2 ase sl
-‘;f S
) *
4D
n
A
er..El 2 A.!-B-T: Iofen 2&720 28800 2 !-'G 1.5;3-1 182G 252G i Sé_’.’; :;:
Prequsne
¥ Do
«J
Suspected Data List-

| Frequency | Reading | Level ' | Factor| Limit~ | Margin | Height| Angle'| o . “ i
NOS| Mzl | [dBuVI | [dBuV/ml-| [dB/m]-| [dBuViml| (@8} | foml | [} | Det | Pel| Verdiet

2483.50¢ 54,73 54.08¢7 | -0.65¢| 74.00 19.92¢7| 200« 90« PK<'| Hori | PASS«
2483.50¢ 46,37 45.72¢ -0.65+ 54.00« 8.28< | 200+ 180« | AV<'| Hori | PASS*
2520.00¢ 46,36« 45.55« -0.81+ 54.00¢ 8.45+ | 200 270« | AV | Hori | PASS<
4+ | 25620.71+ 57.13¢ 56.32¢ -0.81¢ 74.00¢ 1768 200+« 360« | PK<'| Hori | PASS«

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
2DH5 2480MHz Vert
Test Graph+

1400 FIC Pam1S8 AV

LS

B3 -II

L) 1]
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- oo VAR o, TN L i ik "
g d
- o i

3

28

Rl

TaRd LarMo za;e-u 24TaC s o) 284G 25285 2EEEG I EEG 2sme 180

FrguancylHs]
=5 [ A Datesiar
-l
)

2483.50+

2| 2483.50< | 46.19< 45,54« -0.65¢1| 54,00 8.46< | 150+ Qe AV | Vert | PASS<
3¢ | 2532.00¢ | 4B6.72+ 45.85¢ -0.87<| 54.00< 815 | 100« | 270< | AV<| Vert | PASSH
4« | 2632.68+< | 5T7.79+ 56.91< -0.88<'| 74.00< | 17.09<| 100+ | 270« | PK< | Vert | PASS+

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
3DH5 2402MHz Horizontal
Test Graph+
100, FEE P55 PR
B
T |. |
L
E itk b i, " |
i g
i ’ ?
P
M0
ki
11 IMEG 16 23455 1MG 13780 2205 24060 24‘20 24350 255
Fraguancy[Hs]
— P Limil — AV Limit —— Horigosisl FK
L] ® AV Dawonr
éJ
Fa |

2359.00

47.16¢

46.35¢

54.00<

100+

261+

PASS

Note: 1. Result Level = Read Level + Factor.

1 -0.81¢ 7.65¢ AV« | Hori

2+ | 2359.67+ | 58.33¢ 57.53¢ -0.80<| 74.00< | 16.47<| 150« | 360« | PK< | Hori | PASS+
3¢ | 2320.00 | 56.18¢ 55.61« -0.57<| T74.00< | 18.39< 150« | 273« | PK< | Hori | PASS¢
4| 2390.00¢7 | 47.34¢ 46,77 -0.57<| 54.00¢ 7.23<7 | 150¢ | 206¢ | AV<'| Hori | PASSY

2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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b ) 23160 0 2HEG ISIHR 237G MG UJ(IIEG 2-;2’; 24350 2450

FradetnaHa]
e P, Ll e Al LR e Via Pl P
* AN Detmcicr
]
&

46,92+

118«

1< | 2367.00+ 46.18« -0.74< | 54.00¢ 7.82< | 150« AV | Vert | PASS
24| 2387.07< | B7.274 56,53+ -0.74<|  74.00< | 17.47<| 100+ 7 PK<| Vert | PASS<
3¢ | 2390.00< | 55.88< 55.31< -0.57< |  74.00< | 1889 150« 25¢ | PK< | Vert | PASS<
4+ | 2390.00< | 47.21« 46.64+ -0.57< |  54.00¢ 7.36< | 200« 90« | AV¢ | Vert | PASS<

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
3DH5 2480MHz Horizontal
Test Graph+
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14| 2483.50¢ 54944 54.29¢ -0.65¢ 150+ 180« | PK<'| Hori | PASS+
24| 2483.50< | 45.99¢ 45.34+ -0.65<| 54.00¢ 8.66+< | 200« 90+ AV< | Hori | PASS#
3+ | 2515.00 46.26¢ 45.49+ -0.77< | 54.00¢ 8.51< | 150« 360« | AV+<'| Hori | PASS+
4+ | 251531+ 57.86+ 57.09« -0.77< | 74.00¢ | 16.91< 150« 180« | PK< | Hori | PASS«

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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Mode Test channel Ant. Pol.
3DH5 2480MHz Vert
Test Graph+'
10 FCCPaAt 5T &Y
"
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o
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14| 2483.00¢ | 4567 45.03¢ -0.64 54.00¢ 897¢ | 200¢ | 270¢ | AVe | Vert | PASS®
2| 2483.50+ 54.35+ 53.70< -0.65<'| T74.00< | 20.30<| 200« 270+ | PR+ | Vert | PASS
3 | 2637.00< | 45.67¢ 4477+ -0.90+|  54.00¢ 9.23< | 200+ 180« | AV« | Vert | PASS+
44| 2537.99« 56.75¢ 55.84¢ -0.91¢ |  74.00¢ 18.16¢'| 200« 180« | PK:'| Vert | PASS®

Note: 1. Result Level = Read Level + Factor.
2. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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13.Power Line Conducted Emission

13.1.Block diagram of test setup

EUT —| Peripheral
PC System |
80cm
=80cm
“—> 80
208 Impedance cm
Receiver LISN1 LISN2 g
13.2.Power line conducted emission limits
Frequenc Quasi-Peak Level Average Level
y dB(nV) dB(nV)
150kHz ~ 500 kHz 66 ~ 56* 56 ~ 46*
500 kHz ~ 5 MHz 56 46
5 MHz ~ 30 MHz 60 50

Note 1: * Decreasing linearly with logarithm of frequency.

Note 2: The lower limit shall apply at the transition frequencies.

13.3. Test procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above
the ground plane.

Configuration EUT to simulate typical usage as described in clause 2.4 and test equipment as
described in clause 10.2 of this report.

All /0 cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver
connected to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30 MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.4 were scanned during the preliminary test.

After the preliminary scan, we found the test mode producing the highest emission level.

The EUT configuration and worse cable configuration of the above highest emission levels were

recorded for reference of the final test.
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EUT and support equipment were set up on the test bench as per the configuration with highest
emission level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest
emissions.

Emission frequency and amplitude were recorded into a computer in which correction factors were
used to calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.

The bandwidth of test receiver is set at 9 kHz.

13.4.Test result
PASS. (See below detailed test result)

Note1: All emissions not reported below are too low against the prescribed limits.

Note2: “-----" means Peak detection; “-----" means Average detection.

Note3: Pre-test AC conducted emission at both voltage AC 120V/60Hz the final test was only
performed with EUT working in GFSK, Tx 2402 MHz mode.
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TR-4-E-010 Conducted Emission Test Result

Test Graphe
120,
Ll
00
B0
0
ki)
gl .
Lo ——
z sl T —— .
i. a0l g :
' al . 3
& an, o TIRES LR At _....r‘u.-_'
jnh" ¥ : } .“M n(-a;,"'%-u-«.r._._ . oyanath _A-'
T e b 3 o
10 =
o
=10
=20
=30
40 L I I L |
150K ™ 10M M
Frequency[Hz]
— OF Lmn — AV Limit — Pt — A
+ QP Detector + AV Detectar
o)

1< | 01532 | 19.00¢ 1 _-J 3263+ 6582 33.19¢ ; 2238+ 55.82+7| 3344« Le PASS(—1
2< | 0.1989+ | 1889« 821« | 27.20¢| 6366 36.46+ 3.26¢ | 22.256<| 53.66+| 31414 L& PASS«
3« | 04709 | 18.91< 570 | 24.61<| 56.50<| 31.89< 1.14< | 20.05<| 46.50<| 26.45+ L« PASS<
4¢ | 1.1643< | 18,907 2,10¢| 21.00¢| 56.00+| 335.00¢ -1.44<| 17.46¢| 46.00¢ 28.54¢ L€ PASS«
5¢ | 5.2566+ | 19.02<7 -1.64¢7| 17.38<| 60.00<7 4262+ -6.38+<7| 12.64<| 50.00<| 37.36« Le PASS«
6« | 22.4184<| 20.30<| 3.50< | 23.80<| 60.00<| 36.20+| -4.02<| 16.28<'| 50.00+| 33.72¢ Le PASS+

Note: Result Level = Read Level + Factor.
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Test Graph+
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e M o o
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« [P Dateclor
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20.88<

5.87<

1< | 0.1631< | 19.20¢ 40.08<'| 65.30<| 25.22¢ 2507 8§5.30«| 3023« N¢' | PASS<
24 0.2105< | 19.18< 10.98< 30,16+ 63.18< 33.02<| 293+ | 2211 53.18< 31.07<| N& | PASS«
3 | 0.5208< | 19.10<| 1296+ 32.06+| 56.00<| 23.94<| 6.19< | 25.29<( 46.00-| 20.71<| N+ | PASS<
441 0.6911< | 19104 411 | 23214 56.00<7 32.79<| 0.07< | 19.17<) 46.00<) 26.83< N& | PASSe
54| 3.3557< | 19.16+ -0.10¢°| 19,06+ 56.00< 36.94<| -5.57<| 13.59<| 46,00 32.41<| N | PASSS
6+ | 22.4843<| 20.70<'| 3.78+ | 24.48+| B0.00<| 35.52¢| -4.08«'| 16.62<| 50.00+| 33.38<| N« | PASS<

Note: Result Level = Read Level + Factor.
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14. Antenna Requirements
14.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB that

the directional gain of the antenna exceeds 6 dBi.

14.2. Result

The antennas used for this product are integrated antenna and that no antenna other than that
furnished by the responsible party shall be used with the device, the maximum peak gain of the
transmit antenna is only -2.55 dBi.

QR-4-106-R02 RevA1 Page 108 of 110



Suzhou Dongdian Testing Service Co.,Ltd. Report No.: DDT-B24120205-3E01

15. Test Setup Photograph

Please refer to the appendix file
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16.Photos of the EUT

Please refer to the appendix file

END OF REPORT
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