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Test Report Declare

Applicant : | Beijing Orion Star Technology Co., Ltd.
Addr Room A-2570, 2nd Floor, No. 30, Shixing Street, Shijingshan
ess District, Beijing China

Equipment under Test | : | Al Delivery Robot

Model No. . | OS-R-DR0O2-A

Trade Mark : | ORIONSTAR

Manufacturer : | Beijing Orion Star Technology Co., Ltd.

Add Room A-2570, 2nd Floor, No. 30, Shixing Street, Shijingshan
ress District, Beijing China

Test Standard Used: FCC Rules and Regulations Part 15 Subpart C, RSS-247 Issue 3
August 2023.

Test procedure used: ANSI C63.10:2020, RSS-Gen Issue 5, Apr. 2018, KDB 558074 D01
15.247 Meas Guidance v05r02

We Declare:
The equipment described above is tested by Tianjin 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 Tianjin Dongdian Testing Service Co., Ltd is a o)

responsibility for the accuracy and completeness of these tests. \;g,&\w TESTING @
= % 3

After test and evaluation, our opinion is that the equipment provided for @Qom lmnce %’«%

with the requirement of the above FCC&ISED standards. 2 S

Report No: DDT-B23102009-2E02 \mspmmemg i
Date of Receipt: |Nov. 13, 2023 Date of Test: [Nov. 13, 2023 ~ Nov. 25
Prepared By: Approved By:

/ / TR h
/UM/G’/Z ey Aavon Z any’

Novak Wei/Engineer Aaron Zhang/Manager

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

The report must not be used by the client to claim product certification, approval, or endorsement
by NVLAP, NIST, or any agency of the U.S. Government.
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Revision History

Rev. Revisions Issue Date Revised By

Initial issue Nov. 29, 2023
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1. Summary of Test Results

The EUT have been tested according to the applicable standards as referenced below.

Description of Test Item Standard Verdict

FCC 15.247 (a) (2)

1
RSS-247 Clause 5.2 (a) e

6dB Bandwidth and 99% Bandwidth

FCC 15.247 (b) (3)

1
RSS-247 Clause 5.4 (e) e

Maximum Conducted Output Power

FCC 15.247 (e)

1
RSS-247 Clause 5.2 (b) Pagg

Power Spectral Density

Band-edge and Spurious Emissions FCC 15.247 (d)

1
(Conducted) RSS-247 Clause 5.5 Ja

FCC 15.247 (d)
FCC 15.209
Radiated Spurious Emissions FCC 15.205 Pass
RSS-247 Clause 5.5
RSS-GEN Clause 8.9

FCC 15.247 (d)
FCC 15.209
Radiated Band Edge Compliance FCC 15.205 Pass?!
RSS-247 Clause 5.5
RSS-GEN Clause 8.9

FCC 15.207

1
RSS-GEN Clause 8.8 EES

Power Line Conducted Emission

FCC 15.203

1
RSS-GEN Clause 6.8 G

Antenna Requirement

Note 1:

This report adds auto door in term of appearance on the basics of the original model no OS-R-DR02, because the
auto door no RF circuit and no impact on RF test result. Therefore, depending on the module and the whole
machine , only the Radiated Spurious Emissions retest and update it to the report. And mark as Pass.

Note 2:

The above “pass!” items data are refer from the Tianjin Dongdian Testing Service.,Ltd (Date of Test: Jan. 18,
2023 ~ Mar. 15, 2023). The report number is DDT-B23020801-2E02.
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2. General Test Information

2.1. Description of EUT

EUT* Name

:|Al Delivery Robot

Model Number

:|OS-R-DR02-A

Models Difference

0OS-R-DR02-A compare with original model OS-R-DR02:

1.Added four auto door in term of appearance.

2.Added usbhub motherboard, control motor to open or close the
door,

the usbhub motherboard has no RF circuit, No impact on RF test

: [results.

Others hardware and software exactly same, such as modules,
PCBA, antenna, crystal oscillator and so on.

So the Report data based on original model OS-R-DR02, Only the
Radiated Spurious Emissions data is updated, the original model
report number is DDT-B23020802-2E02.

EUT Function Description

: |Please reference user manual of this device

Power supply

.|DC 25.55V by Polymer Li-ion built-in battery
"|AC 100-240V~50/60Hz by ac/dc adapter for charge

Radio Technology

' IEEE 802.11b/g/n

Operation Frequency

IEEE 802.11b: 2412MHz-2462MHz

|IEEE 802.119: 2412MHz-2462MHz
"|IEEE 802.11n HT20: 2412MHz-2462MHz

IEEE 802.11n HT40: 2422MHz-2452MHz

Modulation

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

.|IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
"|IEEE 802.11n HT20, HT40: OFDM (64QAM, 16QAM, QPSK,

BPSK)

Transmitter Rate

IEEE 802.11b: 1, 2, 5.5, 11 Mbps

:|IEEE 802.11g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

IEEE 802.11n HT20, HT40: MCSO~MCS7

Antenna Type

:|Dipole antenna with IPEX connector, maximum PK gain: 2.0dBi

Serial Number

- IN/A

Notel: EUT is the ab. of equipment under test.

Channel information

Frequency Frequency Frequency
CH (MH2) CH (MH2) CH (MH2)
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447 / /

QR-4-106-21 RevAO
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2.2. Accessories of EUT

Description of Model i
Accessories Manufacturer number Description Remark
AC/DC A s | GM262:3200 | INPUT100-240V~50/60Hz |

ADAPTER SUPPLY CO., LTD 780-1F 3.5A, OUTPUT:32V-7.8A

2.3. Assistant equipment used for test
Asgstant Manufacturer Model number EMC Compliance SN
equipment
Notebook | Lenovo Beijing Co. Ltd. ThinkPad FCCI/CE TPOO067A

2.4. Block diagram of EUT configuration for test

EUT

Run the special test software “QRCT.exe” provided by manufacturer to control EUT work in
Continuous Tx mode, and select test channel, wireless mode and data rate.

Tested mode, channel, setting Tx power and rand data rate information

. Data rate (Mbps Frequenc
Mode Setting Tx Power (see Nt()te)p ) Channel (I\(jIHz) y

8 1 LCH: CH1 2412

IEEE 802.11b 8 1 MCH: CH6 2437

8 1 HCH: CH11 2462

12 6 LCH: CH1 2412

IEEE 802.11g 12 6 MCH: CH6 2437
12 6 HCH: CH11 2462

14 MCS 0 LCH: CH1 2412

IEEE 802.11n HT20 14 MCS 0 MCH: CH6 2437
14 MCS 0 HCH: CH11 2462

14 MCS 0 LCH: CH3 2422

IEEE 802.11n HT40 14 MCS 0 MCH: CH6 2437
14 MCS 0 HCH: CH9 2452

Notel: According exploratory test, EUT will have maximum output power in those data rate, so
those data rate were used for all test.

2.5. Deviations of test standard

No Deviation

QR-4-106-21 RevAO Page 8 of 139
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2.6. Test environment conditions

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

Temperature range: 21-28°C
Humidity range: 20-75%
Pressure range: 86-106kPa

2.7. Test laboratory

Tianjin Dongdian Testing Service Co., Ltd.

Address: Building D-1, No. 19, Weisi Road, Microelectronics Industrial Park Development Area,
Tianjin, China.

Tel: +86-22-58038033, http://www.ddttest.com, Email: ddt@dgddt.com

NVLAP (National Voluntary Laboratory Accreditation Program) CODE: 500036-0

CNAS (China National Accreditation Service for Conformity Assessment) CODE: L13402

FCC Designation Number: CN5004; FCC Test Firm Registration Number: 368676

ISED (Innovation, Science and Economic Development Canada) Company Number: 27768
Conformity Assessment Body Identifier: CN0125

VCCI Facility Registration Number: C-20089, T-20093, R-20125, G-20122
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2.8. Measurement uncertainty

Test Item Uncertainty
Bandwidth 0.14%
0.12 dB (10 MHz < f < 3.6 GHz);
0.32dB (3.6 GHz < f <8 GHz)
Peak Output Power (Conducted) (Power Sensar) 0.51dB
0.12 dB (10 MHz < f < 3.6 GHz);
0.32dB (3.6 GHz < f< 8 GHz)
6.7 x 108 (Antenna couple method)
3.4 x 108 (Conducted method)
0.12 dB (10 MHz < f < 3.6 GHz);

Peak Output Power (Conducted) (Spectrum Analyzer)

Power Spectral Density

Frequencies Stability

Conducted Spurious Emissions 0.32dB (3.6 GHz <f< 8 GH2z)
0.52 dB (8 GHz =f <22 GHz)
Uncertainty for Radio Frequency (RBW < 20 kHz) 3x107
Temperature +2°C
Humidity +1%
Uncertainty for Radiation Emission Test 2.72 dB (Antenna Polarize: V)
(30 MHz - 1 GHz) 2.72 dB (Antenna Polarize: H)
2.74 dB (1 - 6 GHz)
Uncertainty for Radiation Emission Test 2.72 dB (6 GHz - 18 GHz)
(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 3.40 dB (150 kHz - 30 MHz)

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

Equipment Manufacturer |Model No. |Serial No. Last Cal. Cal.
Interval
RF Connected Test (MWRFtest system)
'\Gﬂg’r:g‘;‘;?;’f Signal R&S SMF100A  |101396 2023/05/29 |1 Year
MXG VigIor'Signdl Keysight N5182A  |MY50143288 |2023/03/06 |1 Year
Generator
EMI Test Receiver R&S ESU26 100243 2023/03/03 |1 Year
gg‘:ﬁgﬁ?ﬁgﬁfﬁester R&S CMW500 158800 2023/06/20 |1 Year
Power Sensor KEYSIGHT |U2021XA [MY59150007 |2023/03/22 |1 Year
DC Power Supply iNSTEK PSP-2010 |EN122317 2023/02/12 |1 Year
Test Software MWRFtest MTS8310 |V03 N/A N/A
Radiated Emission -10m EMI Chamber
Broadband Horn Antenna |TESEQ BHA 9118 (31754 2023/10/11 |1 Year
Broad Band Horn Antenna |Schwarzbeck [BBHA 9170 (790 2023/05/06 |1 Year
Active Loop Antenna R&S HFH2-Z2 100269 2022/07/11 |2 Year
Low noise amplifier MITEQ TPA0118-36 |0914 2023/02/16 |1 Year
EMI Test Receiver R&S ESCI 101024 2023/02/15 |1 Year
EMI Test Receiver R&S ESCI 101030 2023/02/15 |1 Year
EMI Test Receiver R&S ESU26 100244 2023/03/03 |1 Year
Bilog Antenna TESEQ CBL6112D (29068 2022/10/10 |2 Year
Bilog Antenna TESEQ CBL6112D (29069 2022/10/10 |2 Year
Amplifier Sonoma 310N 300913 2023/02/15 |1 Year
Amplifier Sonoma 310N 300914 2023/02/15 |1 Year
Ant Mast Innco MA4000 N/A N/A N/A
Ant Mast Innco MA4000 N/A N/A N/A
Mast Controller Innco C02000 N/A N/A N/A
Mast Controller Innco C02000 N/A N/A N/A
RF Selector 4CH TOYO NS4904N Selectorl N/A N/A
RF Selector 4CH TOYO NS4904N  |Selector2 N/A N/A
Test software TOYO EP5/RSE Ver 1.9.1 N/A N/A
Test software Audix E3 V 6.11111b N/A N/A
Power Line Conducted Emissions Test
Test Receiver R&S ESCI 101397 2023/02/15 |1 Year
LISN R&S ENV216 101122 2023/02/15 |1 Year
Test software TOYO EP5/CE V 5.4.40 N/A N/A
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4. 6dB Bandwidth and 99% Bandwidth

4.1. Block diagram of test setup

EUT
r© Y
Control
Control Foris) MWRF test System
Computer
- - Antenna
Porl(s)
p \ (Spectrum/SG/RF auto
B .
Power | N ;:’:r control unit)
Supply
. S
TEMPERATURE CABINET
Table
4.2. Limits

For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz

4.3. Test procedure

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

(2) 99% Bandwidth set the spectrum analyzer as follows:

RBW: 1% to 5% of the OBW
VBW: Three times the RBW
Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) 6dB Bandwidth set the spectrum analyzer as follows:

RBW: 100 kHz
VBW: 300 kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

(4) Allow the trace to stabilize, measure the maximum width of the emission that is constrained
by the frequencies associated with the two outermost amplitude points (upper and lower
frequencies) that are attenuated by 6 dB relative to the maximum level measured in the

fundamental emission.
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4.4, Testresult

Test Mode Test Channel Ant Ll F@:g\)’wdth Limit (MHz) | Verdict
11B 2412 Antl 10.044 =0.5 Pass
11B 2437 Antl 10.050 =0.5 Pass
11B 2462 Antl 10.050 =0.5 Pass
11G 2412 Antl 16.485 =0.5 Pass
11G 2437 Antl 16.506 =0.5 Pass
11G 2462 Antl 16.497 =0.5 Pass

11N20 2412 Antl 17.829 =0.5 Pass
11N20 2437 Antl 17.823 =0.5 Pass
11IN20 2462 Antl 17.829 =0.5 Pass
11N40 2422 Antl 36.492 =0.5 Pass
11N40 2437 Antl 36.516 =0.5 Pass
11N40 2452 Antl 36.492 =0.5 Pass

Test Mode Test Channel Ant 99% OBW (MHz) | Limit (MHZz) Verdict
11B 2412 Antl 13.170 Pass
11B 2437 Antl 13.164 --- Pass
11B 2462 Antl 13.167 --- Pass
11G 2412 Antl 17.178 Pass
11G 2437 Antl 17.154 --- Pass
11G 2462 Antl 17.142 Pass

11N20 2412 Antl 17.949 Pass
11N20 2437 Antl 17.940 --- Pass
11IN20 2462 Antl 17.937 Pass
11N40 2422 Antl 37.176 --- Pass
11N40 2437 Antl 37.206 Pass
11N40 2452 Antl 37.176 Pass

QR-4-106-21 RevAO Page 13 of 139
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4.5. original test data

6dB Bandwidth:

Test Graphs

-6dB Bandwidth NVNT b 2412MHz Antl

@ REW 100 kH=z Marker 2

VBW 200 kHsz

Ref 20 dBm Att 20 4B IWT 45 ms
a0 Offgec 2. dB
-1o0 = . i
51 s_£24 as ¥ Mazkds 2 [T1 |1
2 #x oLosee e 51 dBm
[--10

-80

2.412 GH=z 3 MHz/ Span 20 MH=z

Centex

Date: 13.FEB.2023 10:44:28

-6dB Bandwidth NVNT b 2437MHz Antl

RBW 100 kHs Marker 2

VBW 200 kHs

Ref 20 dBEm Ass 20 4B SWT 45 ms 2.441952000 CH=
20 Offgec 2.3 4B Marker 1 [T1 (]
1o - I B
- - ks 2
D1 5.15% dBm — T
-0

-80

Cantexr 2.427 GHz 2 MH=z/ Span 20 MH=z

Date: 13.FEB.2023 10:54:50

-6dB Bandwidth NVNT b 2462MHz Antl
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@ REBW 100 kHs
VBW 200 kHs

Ref 20 dBm Atz 20 4B SWT 45 ms=
20 Offzes 2.9 4B ko= T
Lo _ I 2 B
relz 2 [T scL
01 5.2834 4B 2
s D1 5.38% dBm =
F-10

Center 2_462 GHs 3 MHs/

Date: 13.FEB.2023 11:00:30

Span 20 MH=

® REW 100 kis
VBW 200 kHs

-6dB Bandwidth NVNT g 2412MHz Antl

bex

Ref 20 dBm Att 20 dB SWT 45 ms= 2.42
20 Offzes 2.9 4B ko= T
Fio

1 PK]

D1 -2.742[HBm

Cancer 2.412 GHs 2 MH=/

Date: 13.FEB.2023 10:23:30

Span 20 MH=

-6dB Bandwidth NVNT g 2437MHz Antl
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@ REW 100 kH= Mazker 2 [T1 ]
VEW 200 ki=s

Ref 20 dBm Atz 20 4B SWT 45 ms= 2.445225000 GH=

20 Offzes 2.4 dB Mazked=s 1 [T1[]

E=n WWWWWMWM“‘ h..’h.unj PR P P
1 -2 141 Fhak h b Ml "'""'W\% LvL

Center 2.427 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:32:11

-6dB Bandwidth NVNT g 2462MHz Antl
® REBW 100 kHs Marker 2 [T1 ]

Ref 20 dBm Att 20 dB SWT 45 ms= 2.4702238000 GH=

20 Offzes 2.4 dB Marke=z 1 [T1[]

Lo 2.469959000

O O O i e

-

=
[--s0
-0
-0
80
Cencer 2.462 GHs 3 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:38:36

-6dB Bandwidth NVNT n20 2412MHz Antl
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@ REW 100 kH= Mazker 2 [T1 ]
VEW 200 ki=s

Ref 20 dBm Acct 20 4B SWT 45 ms 2.420
20 Offget 3. dB Marker 1 [T1|]
N IS [ S S N I S [
kez 2 [T SGL
1 FK] - - =
1 -2.5 d5m
F-10

Center 2_412 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:04:18

-6dB Bandwidth NVNT n20 2437MHz Antl

® RBW 100 kHs Mazke [
VEW 200 ki=s 17 dEm

Ref 20 dBm Att 20 dB SWT 45 ms= 2.4
20 Offzes 2.4 dB Marke=z 1 [T1[]
Lo 2.4231604000
kez 2 [T
1 PK] - -
fres s M O

21 -2.7 r!"":?":'m i

-80

Cencer 2.437 Gi=s 2 uHE=z/ Span 20 MHz

Date: 13.FEB.2023 10:08:58

-6dB Bandwidth NVNT n20 2462MHz Antl
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@ REW 100 kH= Mazker 2 [T1 ]
VEW 200 ki=s

Ref 20 dBm Atz 20 4B SWT 45 ms=

20 Offzes 2.4 dB

-80

Center 2_462 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:16:43

-6dB Bandwidth NVNT n40 2422MHz Antl

® RBW 100 kHs Mazke [T1
VEW 200 ki=s -e

Ref 20 dBm Att 20 4B SWT 45 ms 2.440270000
20 Offges 2.4 dB Mazkez 1 [T1[]
Lo 2.432114000
telz 2 [T
1 PK] -d.z
] L dBm h
-s0
F-€o0
F-70
-80
Canter 2_4232 GHsz & MH=/ Span €0 MH=

Date: 13.FEB.2023 09:50:38

-6dB Bandwidth NVNT n40 2437MHz Antl
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®

Date:

REBW 100 kHs

VBW 200 kHs
Ref 20 dBm Atz 20 4B SWT 45 ms=

20 Offzes 2.4 dB

D1 -7_2f dBm

-80

Center 2.427 Gis & MH=/ Span &0 MH=

13.FEB.2023 0%:55:02

1 PK]

Date:

-6dB Bandwidth NVNT n40 2452MHz Antl

REW 100 kHs M - 1
VBW 200 kHs -7.12

Ref 20 dBm Att 20 dB SWT 45 ms= 2.470270000
20 Offzes 2.4 dB Mazked=s 1 [T1[]
Lo 2.467624000

Cencer 2_452 Gis & uHz/ Span €0 MHz

13.FEB.2023 0%:5B8:45
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99% Bandwidth

Test Graphs

OBW NVNT b 2412MHz Antl

® REW 200 kH= Mazkes 1 [T1 ]
VEW 1 MHs

Ref 20 dBm Atz 20 4B SWT 45 ms=

20 Offges 2.4 4B : cBW 12 20
Temp (1 [T1 OFW]
= A -q.9
10 il ~ iocao
1 FPK] J T2Temp (2 T

Center 2_412 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:44:00

OBW NVNT b 2437MHz Antl

Ref 20 dBm Ats 20 dB SWT 45 ms=

/gg}: REW 200 kHz Mazkes 1 [T1 ]
VEW 1 MH= 15.12 dBm
E

20 Offget z.q 4B

Lo JM .

-80

Centexr 23.437 GHs 3 MHz/ Span 20 MH=z

Date: 13.FEB.2023 10:54:22

OBW NVNT b 2462MHz Antl
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Date:

REBW 200 kiHs
VBW 1 MHs
Atz 20 4B SWT 45 m

20 Offzes 2.4 dB

13.FEB.2023 11:00:00

3 MH=/ Span 20 MH=

1 PK]

Date:

OBW NVNT g 2412MHz Antl

REW 200 kis Marker 1 [T1 ]
VBW 1 MHs

Ref 20 dBm Att 20 4B SWT 45 ms
20 Offget 2.4 dB B
emp |1
Lo -
j ﬁ:.-_‘:e: ooo GHz|
F-10

Cancer 2.412 GHs

13.FEB.2023 10:23:03

3 ME=/ Span 20 MH=

OBW NVNT g 2437MHz Antl
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@ REW 200 kH= kex T
VEW 1 MH= =
Ref 20 dBm Attt 20 dB SWT 45 ms= a
20 Offget 2.4 dB =
Ten T
10 T
1 PK] Ty an.l M‘M .
= ﬂﬂ'rﬂ whlei L Lh e |2
=10

-80

3.437 GiH= 3 MHs/

Centex

Date: 13.FEB.2023 10:31:45

Span 20 MH=

OBW NVNT g 2462MHz

REW 200 kis
VBW 1 MHs

Resf SWT 45 ms=

Antl

arker 1 [T1 ]

20

dB

2 MH=/

Date: 13.FEB.2023 10:38:08

Span 20 MH=

OBW NVNT n20 2412MHz Antl
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@ REW 200 kH= Mazkes 1 [T1 ]
VEW 1 MHs 5.76 4Em

Ref 20 dBm Atz 20 4B SWT 45 ms= 2.4172870

20 Offzes 2.4 dB CEW U7.94

Fio

1 FPK] Bk 1y
Jrosx ] bkl it

Center 2_412 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:03:52

OBW NVNT n20 2437MHz Antl

® RBW 200 kis Mazker 1 [T1 ]
VEW 1 MH= §.52% dBm

Ref 20 dBm Att 20 dB SWT 45 ms
20 Offzes 3. dB
10
M i Bl
i badheill )l hld

-80

Cencer 2.437 Gi=s 2 uHE=z/ Span 20 MHz

Date: 13.FEB.2023 10:08:33

OBW NVNT n20 2462MHz Antl
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®

Date:

Ref 20 dBm

REW 200 kHs Marker 1 [T1 ]
VBW 1 MHs
Atz 20 4B SWT 45 ms=

20 Offzes N

dB

W Aadk Aw 2 -1 odmr
oy v kit kit PR

13.FEB.2023 10:16:16

3 MH=/ Span 20 MH=

1 PK]

Date:

Ref 20 dBm

OBW NVNT n40 2422MHz Antl

REW 500 kis

ke

VBW 2 MHs
Att 20 dB SWT 45 ms=

20 Offzes N

Fio

dB

Yy Al o ik
Mo, My W ¥

13.FEB.2023 0%:50:16

6 MH=/ Span 60 MH=

OBW NVNT n40 2437MHz Antl
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®

Date:

REBW 500 kiHs

VBW 2 MHs

Ref 20 dBm Atz 20 4B SWT 45 ms=
20 Offzes 2.4 dB
Fio

Y

kil

M‘—f‘“

-80

Center 2.427 GHs

13.FEB.2023

0%9:54:39

6 MHsz/

Span 60 MH=

1 PK]

Date:

OBW NVNT n40 2452MHz Antl

REW 500 kis

VBW 2 MHs

ke

Ref 20 dBm Attt 20 4B SWT 45 ms
20 Offges 2.4 dB
Lo
N
o, MM AM-"‘

13.FEB.2023

09:58:22

& MH=/

Span 60 MH=
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5. Maximum PK Conducted Output Power

5.1. Block diagram of test setup

Same as section 4.1

5.2. Limits

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850

MHz bands: 1 Watt. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values as

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.3. Test procedure

Connect each EUT’s antenna output to power sensor by RF cable and attenuator

Measure the Maximum output power of antenna port by power sensor.
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5.4. Testresult

11B 2412 Antl 20.38 30 22.38 36 Pass
11B 2437 Antl 20.00 30 22.00 36 Pass
11B 2462 Antl 19.81 30 21.81 36 Pass
11G 2412 Antl 20.17 30 22.17 36 Pass
11G 2437 Antl 19.87 30 21.87 36 Pass
11G 2462 Antl 19.52 30 21.52 36 Pass
11N20 2412 Antl 20.03 30 22.03 36 Pass
11N20 2437 Antl 19.55 30 21.55 36 Pass
11N20 2462 Antl 19.42 30 21.42 36 Pass
11N40 2422 Antl 19.76 30 21.76 36 Pass
11N40 2437 Antl 19.29 30 21.29 36 Pass
11N40 2452 Antl 19.20 30 21.20 36 Pass
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6. Power Spectral Density

6.1. Block diagram of test setup
Same as section 4.1
6.2. Limits

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval

of continuous transmission.

6.3. Test procedure

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

(2) Set the spectrum analyzer as follows:

Center frequency DTS Channel center frequency
RBW: 3 kHz < RBW < 100 kHz

VBW: = 3RBW

Span 1.5 times the DTS bandwidth
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 level within the RBW.

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

QR-4-106-21 RevAO Page 28 of 139



Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

6.4. Test result

Test Mode |Test Channel Ant PSD (dBm/3kHz) Limit(dBm/3kHz) Verdict
11B 2412 Antl -4.11 8.00 Pass
11B 2437 Antl -4.52 8.00 Pass
11B 2462 Antl -4.29 8.00 Pass
11G 2412 Antl -12.04 8.00 Pass
11G 2437 Antl -12.14 8.00 Pass
11G 2462 Antl -12.21 8.00 Pass

11IN20 2412 Antl -12.28 8.00 Pass
11IN20 2437 Antl -12.24 8.00 Pass
11N20 2462 Antl -12.24 8.00 Pass
11N40 2422 Antl -13.66 8.00 Pass
11N40 2437 Antl -13.95 8.00 Pass
11N40 2452 Antl -14.42 8.00 Pass
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6.5. original test data

Test Graphs
PSD NVNT b 2412MHz Antl

® REW 2 kHs Marker 1 [T1 ]
VEW 10 kHs -2.11 dBEm

Ref 20 dBm Att 20 dB SWT 2.4 = 2.412691000 GH=

20 Offzes 2.4 dB

Cencer 2_412 GHs 2 uHE=z/ Span 20 MHz

Date: 13.FEB.2023 10:45:11

PSD NVNT b 2437MHz Antl

® REW 2 RHz fazker 1 [T1 ]
VEW 10 kHs -4.52 dBm

Ref 20 dBm Atz 20 4B SWT 2.4 =

20 Offzes 2.9 4B

Fio

1 PK]

Center 2_427 GH= 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:55:34

PSD NVNT b 2462MHz Antl
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@ REW 2 kH=z Mazkes 1 [T1 ]
VEW 10 Hs

Ref 20 dBm Atz 20 4B SWT 2.4 = 2.462¢

20 Offzes 2.4 dB

-80

Center 2_462 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 11:01:14

PSD NVNT g 2412MHz Antl

® REW 2 kHs - [T1 1
VEW 10 Hs -1

Ref 20 dBm Att 20 dB SWT 2.4 = 2.4110482000

20 Offzes 2.4 dB

Lo P

1 PK]

lREN 1 '”!’ I'I'T' I ”"I’

-80

Cencer 2_412 Gi=s 2 uHE=z/ Span 20 MHz

Date: 13.FEB.2023 10:24:12

PSD NVNT g 2437MHz Antl
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&
Ref 20 dBm

Atz 20 4B

REW 2 kHs

VBW 10 kHs
SWT 2.4 =

20 Offzes 2.4 dB

L}

-80

Center 2.427 GHs

Date: 13.FEB.2023 10:32:54

3 MHs/

Span 20 MH=

PSD NVNT g 2462MHz

Antl

® REW 2 kHs - T
VBW 10 kHs -1a2.2

Ref 20 dBm Attt 20 4B SWT 2.4 =

20 Offges 2 48

Lo u__
1 FPK]

F-10 L

I ll l " ,I’ LML LI ”'!I"

-80

Canter 2_462 GHs 2 MH=/

Date: 13.FEB.2023 10:39:18

Span 20 MH=

PSD NVNT n20 2412MHz Antl
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@ REW 2 kH=z Mazkes 1 [T1 ]
VEW 10 Hs

Ref 20 dBm Atz 20 4B SWT 2.4 = 2.412500000
20 Offzes 2.4 dB
Fio

1 PK]

Centexr 2.412 GHs 3 MHs/

Date: 13.FEB.2023 10:04:58

=)

Span 20 MH=

PSD NVNT n20 2437MHz Antl

® RBW 2 kH=z Mazke T1 ]
VEW 10 Hs 12.24

Ref 20 dBm Att 20 dB SWT 2.4 =
20 Offzes 2.4 dB
Fio

1 PK]

Cantcer 2_.427 GHs 2 MH=/

Date: 13.FEB.2023 10:09:3%

Span 20 MH=

PSD NVNT n20 2462MHz Antl
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@ REW 2 kH=z Mazkes 1 [T1 ]
VEW 10 Hs

Ref 20 dBm Atz 20 4B SWT 2.4 = 2.463518000

20 Offzes 2.4 dB

-80

Center 2_462 Gis 2 MH=/ Span 20 MH=

Date: 13.FEB.2023 10:17:25

PSD NVNT n40 2422MHz Antl

® REW 2 kHs Mazke [T1 1
VEW 10 Hs 12.68

Ref 20 dBm Att 20 dB SWT 6.9 =

20 Offzes 2.4 dB

Lo P

1 PK]

pi i

-80

Cencer 2_422 Gi=s & uHz/ Span €0 MHz

Date: 13.FEB.2023 09:51:52

PSD NVNT n40 2437MHz Antl
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&
Ref 20 dBm

Atz 20 4B

REW 2 kHs
VBW 10 kHs

SWT 6.3 =

20 Offzes 2.4 dB

| a0 d il

[
iy

Date:

6 MHsz/

Span 60 MH=

PSD NVNT n40 2452MHz

Ref 20 dBm Att 20 dB

REW 2 kHs
VBW 10 kHs
SWT 6.9 =

Antl

-

20 Offzes 2.4 dB

Fio

1 PK]

il

1

-5 44

' "I]l"
Jl 1

Date: 13.FEB.2023 10:00:00

& MH=/

Span 60 MH=
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7. Band Edge Compliance (Conducted Method)

7.1. Block diagram of test setup
Same as section 4.1

7.2. 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.

7.3. 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 DTS Channel center frequency
RBW: 100 kHz

VBW: 300 kHz

Span 1.5 times the DTS bandwidth
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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7.4. Testresult

EUT Set CH or Antl Result EUT Set CH or A”tRle':Elf“'t
Mode Frequency (dBm) Mode Frequency (dBm)
CH1 Pass CH1 Pass
11b 11n HT 20
CH11 Pass n CH11 Pass
CH1 Pass CH3 Pass
11 11n HT 40
g CH11 Pass CH9 Pass
7.5. original test data
Test Graphs
Band Edge NVNT b 2412MHz Antl Ref
® REW 100 kHs Marker 1 [T1 ]
-10 u
=

Center 3.412 GHs

Date: 13.FEB.2023 10:45:37

2 MHz/

Span 230 MH=

Band Edge NVNT b 2412MHz Antl Emission
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Date:

REW 100 kHs Marker 1 [T1 ]
VBW 200 kHs
Ref 20 dBm Atz 20 4B SWT 45 ms= 2.414520000 GH=

20 Offzes 2.4 dB Markez 2

2 sgpTodooo cns [N
Marker 1 SGL
Mazfaz 2 [TL |3 L
I -24.%6 dBm
D1 -9.435 dBEm
F-10 - = S

-80

Stars 2227 GHs 10 MH=/ Scop 2.427 GHs

13.FEB.2023 10:45:56

1 PK]

Date:

Band Edge NVNT b 2462MHz Antl Ref

REW 100 kHs Markes

VBW 200 kHs
Ref 20 dBm Att 20 dB SWT 45 ms= 2.464565000 GH=

20 Offzes 2.4 dB

Cencer 2_462 Gis 2 uHE=z/ Span 20 MHz

13.FEB.2023 11:01:42

Band Edge NVNT b 2462MHz Antl Emission
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@ REBW 100 kHs
VBW 200 kHs

Ref 20 dBm Atz 20 4B SWT 45 ms=
20 Offzes 2.4 dB
o | 7
ez
1 PK] —

-80

Start 2.447 GHs 10 MH=/ Scop 2.547 GHs

Date: 13.FEB.2023 11:02:01

Band Edge NVNT g 2412MHz Antl Ref

® RBW 100 kis Marker 1
VEW 200 ki=s 2

Ref 20 dBm Att 20 dB SWT 45 ms=
20 Offzes 2.4 dB

Lo P

Cencer 2_412 Gi=s 2 uHE=z/ Span 20 MHz

Date: 13.FEB.2023 10:24:37

Band Edge NVNT g 2412MHz Antl Emission
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®

REBW 100 kHs
VBW 200 kHs

Ref 20 dBm Atz 20 4B SWT 45 ms= 2
20 Offzes e dB ke 2
Lo 2.40000

-0

-80

Start 2.227 GHs 10 MH=/ Scop 2.427 GH=
Date: 13.FEB.2023 10:24:56

Band Edge NVNT g 2462MHz

Att 20 dB

REW 100 kis

VBW 200 kHs

SWT 45 ms=

Antl Ref

ax

dB

1 PK]

Jwe«mww[ww.

TR 1)

W

Date: 13.FEB.2023 10:39:44

2 MH=/

Span 20 MH=

Band Edge NVNT g 2462MHz Antl Emission
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REW 100 kHs Marker 1 [T1 ]
VBW 200 kHs 2.87 dBm

Ref 20 dBm Atz 20 4B SWT 45 ms= 2.463240000 GH=
20 Offzes e dB ke 2
Lo 2.49250

Date: 13.FEB.2023 10:40:03
Band Edge NVNT n20 2412MHz Antl Ref
® REW 100 kis Marker 1 [T1 ]
10 P
O R o v\

Date: 13.FEB.2023 10:05:23

3 ME=/ Span 20 MH=

Band Edge NVNT n20 2412MHz Antl Emission
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®

Ref 20 dBm Atz 20 4B SWT 45 ms=

REW 100 kHs Marker 1 [T1 ]
VBW 200 kHs

-80

Date: 13.FEB.

Stars 2227 GHs 10 MH=/ Scop 2.427 GHs

2023 10:05:42

Band Edge NVNT n20 2462MHz Antl Ref

REW 100 kHs Marke
VBW 200 kHs 2.40

Ref 20 dBm Att 20 dB SWT 45 ms=
20 Offzes 2.4 dB
Lo B

Date: 13.FEB.

2 262 GHs 2 uHE=z/ Span 20 MHz

2023 10:17:50

Band Edge NVNT n20 2462MHz Antl Emission
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@ REW 100 kH= Mazkes 1 [T1 ]
VEW 200 ki=s

Ref 20 dBm Atz 20 4B SWT 45 ms=

20 Offzes 2.4 dB Mazked=s 2 [T1[]

-80

Start 2.447 GHs 10 MH=/ Scop 2.547 GHs

Date: 13.FEB.2023 10:18:09

Band Edge NVNT n40 2422MHz Antl Ref

® REW 100 ks Marker
VBW 200 kHs

Ref 20 dBm Att 20 dB SWT 45 ms=

20 Offzes 2.4 dB

Cencer 2_422 Gi=s & uHz/ Span €0 MHz

Date: 13.FEB.2023 09:52:13

Lo P

Band Edge NVNT n40 2422MHz Antl Emission
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@ REW 100 kH= Mazkes 1 [T1 ]
VEW 200 ki=s

Ref 20 dBm Acct 20 4B SWT 45 ms
20 Offges 2.4 dB
Lo
1 FPK]
F-10
S oI =3 IT dBm

-80

Start 2.252 GHs 10 MH=/ Scop 2.452 GHs

Date: 13.FEB.2023 09:52:32

Band Edge NVNT n40 2452MHz Antl Ref

® RBW 100 kis Mazke
VEW 200 ki=s -1.22

Ref 20 dBm Att 20 dB SWT 45 ms= 2.464108000

20 Offzes 2.4 dB

Lo P

1 PK]

Cencer 2_452 Gis & uHz/ Span €0 MHz

Date: 13.FEB.2023 10:00:22

Band Edge NVNT n40 2452MHz Antl Emission
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@ REW 100 kH= Mazkes 1 [T1 ]

VBW 200 kHs -1.18

Ref 20 dBm Atz 20 4B SWT 45 ms= 2.267620
20 Offget 2.4 dB kelz 2
ro——oHaoutoroeo----gpr—r—r—t———F———
EE
1P| =
TR T
22 dBm
50
-0
F-70
-80
Start 2.422 GH= 10 MH=/

Date: 13.FEB.2023 10:00:41
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8. Radiated Spurious Emissions

8.1. Block diagram of test setup

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

— —
=

{

} Semi-anechoic Chamber

}

I

i

I‘ 3m

! |« >l

i EUT and

! Support System

| O

i

I ; )

|

i im

f 1.5m(L)*1.0m(W)*0.8m(H) Turn Table

I >

[ —_—

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

Lt
L

{Reference Point)

1.5m(L)"1.0m(W)"0.8m(H) ——p Turn Table

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

]

Semi-Anechoic 3m Chamber

3m
(Reference Point)

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

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

\ .

ABSORBER

AAAAAA

TURN TABLE

1.5m

AMP 1

Spectrum Receiver [

PC System

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

AMP.
8.2. 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
4.1772&4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.2072&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.
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2Above 38.6

(2) RSS-GEN Restricted frequency band*

MHz MHz MHz GHz

0.090-0.110 12.57675-12.57725 399.9-410 7.25-7.75
0.495-0.505 13.36-13.41 608-614 8.025-8.5
2.1735-2.1905 16.42-16.423 960-1427 9.0-9.2
3.020-3.026 16.69475-16.69525 1435-1626.5 9.3-9.5
4.125-4.128 16.80425-16.80475 1645.5-1646.5 10.6-12.7
4.17725-4.17775 25.5-25.67 1660-1710 13.25-13.4
4.20725-4.20775 37.5-38.25 1718.8-1722.2 14.47-14.5
5.677-5.683 73-74.6 2200-2300 15.35-16.2
6.215-6.218 74.8-75.2 2310-2390 17.7-21.4
6.26775-6.26825 108-138 2483.5-2500 22.01-23.12
6.31175-6.31225 149.9-150.05 2655-2900 23.6-24.0
8.291-8.294 156.52475-156.52525 3260-3267 31.2-31.8
8.362-8.366 156.7-156.9 3332-3339 36.43-36.5
8.37625-8.38675 162.0125-167.17 3345.8-3358 Above 38.6
8.41425-8.41475 167.72-173.2 3500-4400

12.29-12.293 240-285 4.5-5.15

12.51975-12.52025 322-335.4 5.35-5.46

* Certain frequency bands listed in table 7 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.

(3) FCC 15.209 & RSS-GEN Limit.

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uVv)/m

0.009 ~ 0.490 300 2400/F(kHz) 67.6-20log(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
Aboveo @150 3 54.0 dB(p(\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 1000MHz.
Radiated emissions limits in these three bands are based on measurements employing an
average detector.

(2) At frequencies below 30MHz, 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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(4) Limit for this EUT
All the emissions appearing within 15.205 & RSS-GEN restricted frequency bands shall not

exceed the limits shown in 15.209 & RSS-GEN, all the other emissions shall be at least 20dB
below the fundamental emissions or comply with 15.209 & RSS-GEN limits.

8.3. Test procedure

(1) EUT height should be 0.8 m for below 1 GHz at a semi-anechoic chamber while EUT height
should be 1.5 m for above 1 GHz at full chamber or semi-anechoic chamber ground with
absorbers.

(2) The antenna used as below table.

Test frequency range Test antenna used Measuring distance
9 kHz-30 MHz Active Loop antenna 3m
30 MHz-1 GHz Trilog Broadband Antenna 10m
Double Ridged Horn
1 GHz-18 GHz 3m
Antenna(1GHz-18GHz)
18 GHz-40 GHz Horn Antenna(18GHz-40GHz) 3m

According ANSI C63.10:2020 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
be 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 Antenna
was located 10 m, 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 25 GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT
was rotated 360 degrees, the antenna height was varied from 1 m to 4 m (Except loop antenna,
it's fixed 1m 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
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investigated, and no any obvious emission were detected from 18GHz to 25GHz, so below
final test was performed with frequency range from 9kHz to 18GHz.

(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 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 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.

8.4. Testresult

Pass. (See below detailed test result)

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

Notel: According exploratory test no any obvious emission was 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 transmission mode.

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

<O
Y23102009-01_RE Model FCC. dat
Model Standard :
Serial Remark 1 : Y23102009-01
Operator Remark2 :
AC Power Remark3
Temp, Humidity Remark4
[dB(uV/m)]
o <FOCBY
r e [,imit (QP)
[ <Y23102009-01_RE Model FCC>
50 ———  Spectrum(H, PK)
3 Spectrum(V, PK)
[ S Suspected Item(H)
L 1 Suspected Item(V)
40 S Final Item(H, QP)
i ———— Final Item(V,QP)
T ol il
g 30 I H*b” | X I
—
10 sl
0
30 50 100 500 1000
Frequency [MHzZ]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle System Remark
QP QP QP QP
[MHz] [B(uV)] [dB(1/m] [dB(uV/m] [dB(uV/m)]  [dB] [cm] [ ‘gl
1 30.140 H 22.3 -5.3 17.0 29.5 12.5 316.0  317.8 1
2 240.011 H 39.9 -10.3 29.6 35.5 5.9 220.0 55.8 1
3 708.072 H 32.2 1] 7/ 32.9 35.5 2.6 112.0 67.7 1
4 719.975 H 33.8 1.2 35.0 35.5 0.5 119.0 192.3 1
5 732.086 H 32.6 1.7 34.3 35.5 1.2 114.0  148.2 1
6 64.846 V 41.6 -17.2 24.4 29.5 5.1 326.0 187.2 2
7 240.013 V 43.2 -10. 1 33.1 35.5 2.4 385.0 177.9 2
8 249.892 V 40.5 -9.0 31.5 35.5 4.0 142.0 175.2 2
9 269.465 V 39.2 -8.5 30.7 35.5 4.8 137.0 192.8 2
10 289.644 V 41.5 -7.9 33.6 35.5 1.9 125.0  334.3 2
11 310.350 V 38.1 -7.3 30.8 35.5 4.7 132.0 24.5 2
12 360.010 V 37.1 -5.8 31.3 35.5 4.2 228.0  349.4 2
13 480.006 V 36.7 -2.1 34.6 35.5 0.9 116.0  358.0 2
14 719.994 VvV 31.9 1.6 338 35.5 2.0 312.0  277.8 2
15 732.136 V 30.0 1.8 31.8 35.5 3.7 305.0 215.3 2

Note) Receiving antenna polarization: Horizontal and/or Vertical
Test Distance: 10 m, Antenna Height: 1 mto 4 m
Level QP (Quasi-Peak) = Reading QP + Factor (Antenna Factor + Cable Loss - Amp. Gain)
Margin QP (Quasi-Peak) = Limit — Level QP
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Radiated Emission test (1GHz -3GHz)

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

: 11-27-2023 Tested By : Novak
. Al Delivery Robot Model Number . OS-R-DR02-A
. Battery Test Mode : Tx mode

Memo 1 11B 1M 2412MHz ESP32
Data: 127
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 J ]
1 2 2 WW WM
40 WW
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/m) (dB)
1 1048.00 49.67 27.38 -34.32 42.73 74.00 -31.27 Peak VERTICAL
2 1398.00 48.99 29.49 -33.60 44.88 74.00 -29.12 Peak VERTICAL
3 1610.00 47.90 30.94 -33.23 45.61 74.00 -28.39 Peak VERTICAL
4 1798.00 48.92 31.69 -32.83 47.78 74.00 -26.22 Peak VERTICAL
5 2020.00 47.92 33.08 -32.48 48.52 74.00 -25.48 Peak VERTICAL
6 2842.00 42.85 37.64 -30.98 49.51 74.00 -24.49 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.

QR-4-106-21 RevAO Page 52 of 139




Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11B 1M 2412MHz ESP32
Data: 128
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 ]
5 B
1 2 3 4MM WW
40
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 48.61 27.40 -34.32 41.69 74.00 -32.31 Peak HORIZONTAL
2 1400.00 48.98 29.50 -33.60 44.88 74.00 -29.12 Peak HORIZONTAL
3 1604.00 46.14 30.98 -33.26 43.86 74.00 -30.14 Peak HORIZONTAL
4 1920.00 45.80 32.64 -32.56 45.88 74.00 -28.12 Peak HORIZONTAL
5 2306.00 47.40 33.98 -31.93 49.45 74.00 -24.55 Peak HORIZONTAL
6 2824.00 43.53 37.49 -30.95 50.07 74.00 -23.93 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11B 1M 2437MHz ESP32
Data: 129
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 J \
5 B
; 2 3 4M MWW
40}
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 47.23 27.40 -34.32 40.31 74.00 -33.69 Peak VERTICAL
2 1440.00 47.93 29.90 -33.50 44.33 74.00 -29.67 Peak VERTICAL
3 1894.00 43.90 32.55 -32.65 43.80 74.00 -30.20 Peak VERTICAL
4 2316.00 45.84 34.12 -31.81 48.15 74.00 -25.85 Peak VERTICAL
5 2578.00 43.13 36.56 -31.14 48.55 74.00 -25.45 Peak VERTICAL
6 2882.00 42.03 37.57 -30.68 48.92 74.00 -25.08 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo 1 11B 1M 2437MHz ESP32
Data: 130
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60
2 o
1 5 3 4 M [ -
e ool
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1040.00 47.85 27.30 -34.34 40.81 74.00 -33.19 Peak HORIZONTAL
2 1398.00 48.37 29.49 -33.60 44.26 74.00 -29.74 Peak HORIZONTAL
3 1440.00 48.43 29.90 -33.50 44.83 74.00 -29.17 Peak HORIZONTAL
4 1794.00 46.67 31.66 -32.83 45.50 74.00 -28.50 Peak HORIZONTAL
5 1942.00 48.88 32.68 -32.44 49.12 74.00 -24.88 Peak HORIZONTAL
6 2716.00 44.01 36.99 -30.85 50.15 74.00 -23.85 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Test Site

Test Date
EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

. Battery

: Al Delivery Robot

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo 1 11B 1M 2462MHz ESP32
Data: 131
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60
- 9 4 5 W W
1 2 | ettt s b My o
40
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1088.00 46.97 27.48 -34.27 40.18 74.00 -33.82 Peak HORIZONTAL
2 1200.00 46.49 28.70 -34.02 41.17 74.00 -32.83 Peak HORIZONTAL
3 1396.00 47.17 29.48 -33.60 43.05 74.00 -30.95 Peak HORIZONTAL
4 1476.00 48.12 30.26 -33.46 44.92 74.00 -29.08 Peak HORIZONTAL
5 1800.00 46.40 31.70 -32.83 45.27 74.00 -28.73 Peak HORIZONTAL
6 2020.00 45.00 33.08 -32.48 45.60 74.00 -28.40 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

4. Margin = Result Level - Limit.
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Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023 Tested By : Novak
: Al Delivery Robot Model Number : OS-R-DR02-A
. Battery Test Mode : Tx mode

Memo 1 11B 1M 2462MHz ESP32
Data: 132
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60
4 EWMJ' WD
2 PETIRPLFPIOTRER
b 2 ~ W
40
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1104.00 45.85 27.52 -34.24 39.13 74.00 -34.87 Peak VERTICAL
2 1518.00 43.70 30.61 -33.38 40.93 74.00 -33.07 Peak VERTICAL
3 1868.00 44.27 32.34 -32.58 44.03 74.00 -29.97 Peak VERTICAL
4 2072.00 44.18 33.24 -32.37 45.05 74.00 -28.95 Peak VERTICAL
5 2252.00 45.53 34.19 -31.84 47.88 74.00 -26.12 Peak VERTICAL
6 2742.00 42.47 37.30 -30.77 49.00 74.00 -25.00 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Ro

. Battery

bot

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo 1 11G 6M 2412MHz ESP32
Data: 133
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 H \
1 2 3 w L‘MCWWM
WWMW
40 WWM
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1398.00 48.89 29.49 -33.60 44.78 74.00 -29.22 Peak HORIZONTAL
2 1440.00 49.56 29.90 -33.50 45.96 74.00 -28.04 Peak HORIZONTAL
3 1790.00 45.37 31.64 -32.83 44.18 74.00 -29.82 Peak HORIZONTAL
4 2170.00 45.43 33.74 -32.10 47.07 74.00 -26.93 Peak HORIZONTAL
5 2532.00 45.56 35.71 -31.34 49.93 74.00 -24.07 Peak HORIZONTAL
6 2910.00 42.89 37.44 -30.52 49.81 74.00 -24.19 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023 Tested By : Novak
: Al Delivery Robot Model Number : OS-R-DR02-A
. Battery Test Mode : Tx mode

Memo 1 11G 6M 2412MHz ESP32
Data: 134
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 { ]
1 2 1 4 EW”’“ ""M#«MMMWM
WMW
40 T VAN e
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 48.14 27.40 -34.32 41.22 74.00 -32.78 Peak VERTICAL
2 1312.00 50.67 29.15 -33.76 46.06 74.00 -27.94 Peak VERTICAL
3 1440.00 51.19 29.90 -33.50 47.59 74.00 -26.41 Peak VERTICAL
4 1800.00 46.45 31.70 -32.83 45.32 74.00 -28.68 Peak VERTICAL
5 2132.00 45.78 33.16 -32.24 46.70 74.00 -27.30 Peak VERTICAL
6 2678.00 44.19 36.71 -31.07 49.83 74.00 -24.17 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo 1 11G 6M 2437MHz ESP32

Data: 135

10 Level (dBuVim)

100

&0 FCC PART 15C PK

60 I }

o
2 3 4 W WMMWM%WW
40 1 o
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit

(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)

1 1138.00 46.23 27.73 -34.15 39.81 74.00 -34.19 Peak VERTICAL

2 1396.00 48.79 29.48 -33.60 44.67 74.00 -29.33 Peak VERTICAL

3 1438.00 49.46 29.88 -33.51 45.83 74.00 -28.17 Peak VERTICAL

4 1598.00 46.30 30.99 -33.28 44.01 74.00 -29.99 Peak VERTICAL

5 2020.00 45.30 33.08 -32.48 45.90 74.00 -28.10 Peak VERTICAL

6 2786.00 43.81 37.33 -30.87 50.27 74.00 -23.73 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

1 11-27-2023

: 10m Chamber

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo 1 11G 6M 2437MHz ESP32

Data: 136

10 Level (dBuVim)

100

&0 FCC PART 15C PK

60 f )

a _ b <]
21 + W ks e
40 1 sttt gl ot
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit

(Mark) (MHz) (dBpv) (dB/m) dB (dBpv/m) (dBpv/m) (dB)

1 1080.00 46.23 27.46 -34.28 39.41 74.00 -34.59 Peak HORIZONTAL

2 1394.00 48.75 29.48 -33.61 44.62 74.00 -29.38 Peak HORIZONTAL

3 1444.00 51.09 29.94 -33.49 47.54 74.00 -26.46 Peak HORIZONTAL

4 1592.00 47.90 30.97 -33.28 45.59 74.00 -28.41 Peak HORIZONTAL

5 2020.00 45.45 33.08 -32.48 46.05 74.00 -27.95 Peak HORIZONTAL

6 2798.00 43.68 37.30 -30.91 50.07 74.00 -23.93 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11G 6M 2462MHz ESP32
Data: 137
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 \
2 3 WUW WW
1 WWMWW
40
20
05500 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1054.00 47.18 27.41 -34.31 40.28 74.00 -33.72 Peak HORIZONTAL
2 1264.00 46.67 29.10 -33.81 41.96 74.00 -32.04 Peak HORIZONTAL
3 1444.00 47.66 29.94 -33.49 44.11 74.00 -29.89 Peak HORIZONTAL
4 2020.00 45.06 33.08 -32.48 45.66 74.00 -28.34 Peak HORIZONTAL
5 2326.00 47.34 34.26 -31.69 49.91 74.00 -24.09 Peak HORIZONTAL
6 2724.00 45.17 37.09 -30.82 51.44 74.00 -22.56 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By : Novak
Model Number . OS-R-DR02-A

Test Mode . Tx mode

Memo 111G 6M 2462MHz ESP32
Data: 138
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 ) \
[ D
2 3 M WVWW'MM
a0l it b i
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 45.87 27.40 -34.32 38.95 74.00 -35.05 Peak VERTICAL
2 1440.00 46.63 29.90 -33.50 43.03 74.00 -30.97 Peak VERTICAL
3 1716.00 45.92 31.20 -33.00 44.12 74.00 -29.88 Peak VERTICAL
4 1994.00 46.25 32.79 -32.55 46.49 74.00 -27.51 Peak VERTICAL
5 2726.00 42.17 37.11 -30.82 48.46 74.00 -25.54 Peak VERTICAL
6 2850.00 43.37 37.70 -30.99 50.08 74.00 -23.92 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

. Tx mode

: OS-R-DR02-A

Memo : 11IN20 MCSO0 2412MHz ESP32

Data: 139

10 Level (dBuVim)

100

&0 FCC PART 15C PK

60 ( \

2 3 4MMW W;W..,VWMDMM
1 WWWW
40 Rty pulrind
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit

(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)

1 1050.00 48.12 27.40 -34.32 41.20 74.00 -32.80 Peak VERTICAL

2 1598.00 50.41 30.99 -33.28 48.12 74.00 -25.88 Peak VERTICAL

3 1800.00 46.05 31.70 -32.83 44.92 74.00 -29.08 Peak VERTICAL

4 2140.00 44.94 33.22 -32.20 45.96 74.00 -28.04 Peak VERTICAL

5 2548.00 45.19 35.97 -31.22 49.94 74.00 -24.06 Peak VERTICAL

6 2858.00 42.85 37.67 -30.91 49.61 74.00 -24.39 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023 Tested By : Novak
: Al Delivery Robot Model Number : OS-R-DR02-A
. Battery Test Mode : Tx mode

Memo : 11IN20 MCSO0 2412MHz ESP32
Data: 140
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 / \ -
1 | EWW WWWW
40 me
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1136.00 47.93 27.72 -34.16 41.49 74.00 -32.51 Peak HORIZONTAL
2 1440.00 50.42 29.90 -33.50 46.82 74.00 -27.18 Peak HORIZONTAL
3 1762.00 45.92 31.47 -32.84 44.55 74.00 -29.45 Peak HORIZONTAL
4 2248.00 46.61 34.21 -31.84 48.98 74.00 -25.02 Peak HORIZONTAL
5 2510.00 48.21 35.36 -31.49 52.08 74.00 -21.92 Peak HORIZONTAL
6 2850.00 43.04 37.70 -30.99 49.75 74.00 -24.25 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11N20 MCSO0 2437MHz ESP32
Data: 141
10 Level (dBuVim)
100
80 FCC PART 15C PK
60
5 B
! . : 4MWMMWM MW
Pt gttt o
40 inrd
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1200.00 49.16 28.70 -34.02 43.84 74.00 -30.16 Peak HORIZONTAL
2 1438.00 48.28 29.88 -33.51 44.65 74.00 -29.35 Peak HORIZONTAL
3 1540.00 48.09 30.74 -33.30 45.53 74.00 -28.47 Peak HORIZONTAL
4 1920.00 47.25 32.64 -32.56 47.33 74.00 -26.67 Peak HORIZONTAL
5 2268.00 46.50 34.09 -31.89 48.70 74.00 -25.30 Peak HORIZONTAL
6 2686.00 43.86 36.74 -31.00 49.60 74.00 -24.40 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

: OS-R-DR02-A

. Tx mode

Memo : 11IN20 MCSO0 2437MHz ESP32
Data: 142
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 \
; 2 3 WW Whm&mwww
_‘“WWWMW
40 WMJ‘MI
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1250.00 46.75 29.10 -33.82 42.03 74.00 -31.97 Peak VERTICAL
2 1440.00 49.72 29.90 -33.50 46.12 74.00 -27.88 Peak VERTICAL
3 1594.00 48.05 30.98 -33.28 45.75 74.00 -28.25 Peak VERTICAL
4 2020.00 46.56 33.08 -32.48 47.16 74.00 -26.84 Peak VERTICAL
5 2246.00 45.60 34.22 -31.85 47.97 74.00 -26.03 Peak VERTICAL
6 2696.00 44.07 36.78 -30.92 49.93 74.00 -24.07 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

: OS-R-DR02-A

. Tx mode

Memo : 11IN20 MCSO0 2462MHz ESP32

Data: 143

10 Level (dBuVim)

100

&0 FCC PART 15C PK

60 / \

A [
5 3 4 ”M MWMW
1 v WM
40
20
BT 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit

(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)

1 1296.00 4451 29.10 -33.79 39.82 74.00 -34.18 Peak VERTICAL

2 1440.00 47.07 29.90 -33.50 43.47 74.00 -30.53 Peak VERTICAL

3 1750.00 47.37 31.40 -32.84 45.93 74.00 -28.07 Peak VERTICAL

4 2020.00 44.90 33.08 -32.48 45.50 74.00 -28.50 Peak VERTICAL

5 2128.00 47.51 33.12 -32.26 48.37 74.00 -25.63 Peak VERTICAL

6 2724.00 44.08 37.09 -30.82 50.35 74.00 -23.65 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

Tested By

Model Number

Test Mode

: Novak

: OS-R-DR02-A

. Tx mode

Memo : 11IN20 MCSO0 2462MHz ESP32
Data: 144
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60
" 4 > WW
] 2 EWWWMW
40
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 47.12 27.40 -34.32 40.20 74.00 -33.80 Peak HORIZONTAL
2 1398.00 47.57 29.49 -33.60 43.46 74.00 -30.54 Peak HORIZONTAL
3 1744.00 46.29 31.36 -32.87 44.78 74.00 -29.22 Peak HORIZONTAL
4 2006.00 44.83 32.88 -32.54 45.17 74.00 -28.83 Peak HORIZONTAL
5 2248.00 46.38 34.21 -31.84 48.75 74.00 -25.25 Peak HORIZONTAL
6 2756.00 43.87 37.39 -30.77 50.49 74.00 -23.51 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.

QR-4-106-21 RevAO

Page 69 of 139




Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023 Tested By : Novak
: Al Delivery Robot Model Number : OS-R-DR02-A
. Battery Test Mode : Tx mode

Memo : 11N40 MCSO0 2422MHz ESP32
Data: 145
10 Level (dBuVim)
100
&0 FCC PART 15C PK
60 / \\ -
; \ EWW MW
1 2 WWW
40
20
Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 46.96 27.40 -34.32 40.04 74.00 -33.96 Peak HORIZONTAL
2 1200.00 45.86 28.70 -34.02 40.54 74.00 -33.46 Peak HORIZONTAL
3 1438.00 47.85 29.88 -33.51 44.22 74.00 -29.78 Peak HORIZONTAL
4 1798.00 46.65 31.69 -32.83 45.51 74.00 -28.49 Peak HORIZONTAL
5 1926.00 47.95 32.65 -32.53 48.07 74.00 -25.93 Peak HORIZONTAL
6 2714.00 45.60 36.97 -30.85 51.72 74.00 -22.28 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11N40 MCSO0 2422MHz ESP32
Data: 146
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 ) \ -
1 f EWWWUUM MW
40
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 46.82 27.40 -34.32 39.90 74.00 -34.10 Peak VERTICAL
2 1438.00 47.19 29.88 -33.51 43.56 74.00 -30.44 Peak VERTICAL
3 1550.00 49.05 30.80 -33.26 46.59 74.00 -27.41 Peak VERTICAL
4 1950.00 46.97 32.70 -32.40 47.27 74.00 -26.73 Peak VERTICAL
5 1976.00 49.07 32.75 -32.49 49.33 74.00 -24.67 Peak VERTICAL
6 2688.00 46.08 36.75 -30.99 51.84 74.00 -22.16 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11N40 MCSO0 2437MHz ESP32
Data: 147
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 /
5 G
! f | Mw M”‘* i L e
40 et e o]
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1048.00 47.71 27.38 -34.32 40.77 74.00 -33.23 Peak VERTICAL
2 1440.00 47.32 29.90 -33.50 43.72 74.00 -30.28 Peak VERTICAL
3 1544.00 48.86 30.76 -33.28 46.34 74.00 -27.66 Peak VERTICAL
4 1798.00 45.47 31.69 -32.83 44.33 74.00 -29.67 Peak VERTICAL
5 2246.00 46.44 34.22 -31.85 48.81 74.00 -25.19 Peak VERTICAL
6 2642.00 44.47 36.66 -31.27 49.86 74.00 -24.14 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11N40 MCSO0 2437MHz ESP32
Data: 148
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 / \
= ]
. 5 3 4 :M WMW
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 49.00 27.40 -34.32 42.08 74.00 -31.92 Peak HORIZONTAL
2 1394.00 46.40 29.48 -33.61 42.27 74.00 -31.73 Peak HORIZONTAL
3 1440.00 47.54 29.90 -33.50 43.94 74.00 -30.06 Peak HORIZONTAL
4 1592.00 50.49 30.97 -33.28 48.18 74.00 -25.82 Peak HORIZONTAL
5 2022.00 46.67 33.11 -32.47 47.31 74.00 -26.69 Peak HORIZONTAL
6 2656.00 44.69 36.62 -31.25 50.06 74.00 -23.94 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Radiated Emission Test Result

Test Site : 10m Chamber
Test Date 1 11-27-2023 Tested By : Novak
EUT : Al Delivery Robot Model Number : OS-R-DR02-A
Power Supply : Battery Test Mode : Tx mode
Memo : 11N40 MCSO0 2452MHz ESP32
Data: 149
10 Level (dBuVim)
100
80 FCC PART 15C PK
60 /
[ 1]
1 f : 4Mw WW
40 WW
20
O5o00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1200.00 46.16 28.70 -34.02 40.84 74.00 -33.16 Peak VERTICAL
2 1440.00 48.92 29.90 -33.50 45.32 74.00 -28.68 Peak VERTICAL
3 1600.00 46.40 31.00 -33.28 44.12 74.00 -29.88 Peak VERTICAL
4 1804.00 48.02 31.74 -32.81 46.95 74.00 -27.05 Peak VERTICAL
5 2244.00 45.51 34.22 -31.85 47.88 74.00 -26.12 Peak VERTICAL
6 2710.00 43.93 36.92 -30.86 49.99 74.00 -24.01 Peak VERTICAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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Tianjin Dongdian Testing Service Co., Ltd

Report No.: DDT-B23102009-2E02

Test Site

Test Date

EUT

Power Supply

Memo

Radiated Emission Test Result

: 10m Chamber

1 11-27-2023

: Al Delivery Robot

. Battery

: 11N40 MCSO0 2452MHz ESP32

Data: 150

110

Level (dBuVim)

Tested By

Model Number

Test Mode

: Novak

: OS-R-DR02-A

. Tx mode

100

20

FCC PART 15C PK

60

WMWJ

Oio00 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 3000
Frequency (MHz)
Item Freq. Read | Antenna | Cable Result Limit Over Detector Polarization
Level Factor Loss Level Line Limit

(Mark) (MHz) (dBpVv) (dB/m) dB (dBuvim) | (@Buv/im) (dB)
1 1050.00 | 45.43 27.40 -34.32 38.51 74.00 -35.49 Peak HORIZONTAL
2 1198.00 43.70 28.66 -34.02 38.34 74.00 -35.66 Peak HORIZONTAL
3 1440.00 | 44.95 29.90 -33.50 41.35 74.00 -32.65 Peak HORIZONTAL
4 1756.00 | 44.05 31.44 -32.84 42.65 74.00 -31.35 Peak HORIZONTAL
5 2248.00 | 44.68 34.21 -31.84 47.05 74.00 -26.95 Peak HORIZONTAL
6 2738.00 | 43.23 37.26 -30.78 49.71 74.00 -24.29 Peak HORIZONTAL

Note: 1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
4. Margin = Result Level - Limit.
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