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1 |Alle eingesetzten Prufmittel waren zum angegebenen Prifzeitraum gemal eines festgelegten
Kalibrierungsprogramms unseres Priifhauses kalibriert. Sie entsprechen den in den Prifprogrammen
hinterlegten Anforderungen. Die Rickverfolgbarkeit der eingesetzten Priifmittel ist durch die Einhaltung der
Regelungen unseres Managementsystems gegeben.

Detalillierte Informationen beziglich Prifkonditionen, Prifequipment und Messunsicherheiten sind im Priflabor
vorhanden und kénnen auf Wunsch bereitgestellt werden.

The equipment used during the specified testing period was calibrated according to our test laboratory
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability
of the test equipment used is ensured by compliance with the regulations of our management system.

Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test
laboratory and could be provided on request.

2 |Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TUV Rheinland hat nicht
Uberpriift, welche rechtlichen oder sonstigen diesbezliglichen Anforderungen fiir dieses Dokument gelten.
Diese Uberpriifung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden
kann der TUV Rheinland die Guiltigkeit der digitalen Signatur durch ein gesondertes Dokument bestatigen.
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebuhr fir einen solchen zuséatzlichen Service
wird erhoben.

As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales
department. An environmental fee for such additional service will be charged.

3 |Prifklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen
Prufklausel des Berichts beschrieben.

Abweichungen von Prifspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Prifklausel im
Bericht aufgefihrt.

Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective
test clause in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

4 |Die Entscheidungsregel fur Konformitatserklarungen in diesem Prifbericht basiert auf der "Null-Grenzwert-
Regel" und der "Einfachen Akzeptanz" gemald ILAC G8:2019 und IEC Guide 115:2021, es sei denn, in der auf
Seite 1 dieses Berichts genannten angewandten Norm ist etwas anderes festgelegt oder vom Kunden
gewdilinscht. Dies bedeutet, dass die Messunsicherheit nicht beriicksichtigt wird und daher auch nicht im
Prifbericht angegeben wird.

The decision rule for statements of conformity in this test report is based on the “Zero Guard Band Rule” and
“Simple Acceptance” in accordance with ILAC G8:2019 and IEC Guide 115:2021, unless otherwise specified in
the applied standard mentioned on Page 1 of this report or requested by the customer. This means that
measurement uncertainty is not taken in account and hence also not declared in the test report.
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TEST SUMMARY

Test Item FCC Clause Result

Maximum conducted output power 15.247 (b)(3) Pass

Maximum Power Spectral Density 15.247(e) N/T

DTS Bandwidth & Occupied Channel Bandwidth 15.247(a)(2) N/T

Emissions in non-restricted frequency bands 15.247 (d) N/T

Spurious Radiated Em|SS|ons_ and Restricted Bands 15.209 / 15.205 Pass
of Operation

AC Power Lines Conducted emissions 15.207 N/A

Note:
N/T = Not Tested

KeylnCode 5200 Series Smart Lock product uses certified RF modules with FCC ID: SQGBL654 & FCC ID:
2AC7Z-ESPS2MINI2U , Hence the above mentioned test cases are excluded and which can be found in the
module test report of respective

FCC ID
Product Applicant FCCID Report No Issued By Grant Date
ESPRESSIF
2.4GHz )
- SYSTEMS 2ACT7Z- Sportan International
Wi-Fi loT FR262716 2023.07.31
(SHANGHAI) | ESPS2MINI2U Inc.(Kunshan)
Module
CO.,LTD
Bluetooth
5.0 BLE Laird International Certification
. SQGBL654 FR813002 2018.06.29
Data Technologies
Module

Product Category: Electronics Testing

Test Discipline: EMC Test Facility
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REVISION HISTORY OF THIS REPORT
Report Number Version Description Issue date
IN24B1UR 001 01 Initial issue of report 2024-05-07
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1 GENERAL REMARKS

1.1 Attachments

All attachments are part of this test report and are issued in separate document

Test Setup photos

EUT External Photos

EUT Internal Photos

FCC Label and Label Location
Block Diagram

Specification of EUT
Schematic Diagrams

Bill of Material

© ©®© N o o > w N -

User Manual

10. RF Exposure
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2.1 Testing Facilities
1. TUV Rheinland (India) Pvt.Ltd., 2. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross, 108 , Beside ISBR Business Schoal,
ElectronicCityPhasel Electronic city Phase |
Bangalore — 560 100, Bangalore - 560 100,
India India
2.2 List of Test and Measurement Instruments
Table 1: List of test and measurement instruments
. Model Serial Firmware Calibration S .
Equipment Manufacturer Name Number versions Due Date Periodicity | Test Facility
EMI Receiver Rohde & ESW44 | 101732 | 4.73SP5 | 30.07.2024 Yearly
Schwarz
FMZB 1519 1519B-
Loop Antenna Schwarzbeck B 00111 - 28.10.2024 Yearly
Baloon and
Biconical Schwarzbeck | VHER9129 | 01028 . 08.02.2025 |  Yearly
Antenna Radiated
Log-Periodic Schwarzbeck VUSLP- 9111B- adiate
Antenna mess-elektronik 9111B 111 i 03.02.2025 vearly qurlqus
N mission
Horn Antenna Schwarzbeck BBHA[‘)9120 91525 - 28.10.2024 Yearly
EMI Test Rohde &
Receiver Schwarz ESW44 101773 1.72.SP1 26.01.2025 Yearly
Semi Anechoic .
Chamber Frankonia - - - - -
Fully Anechoic
Chamber Albatross - - - - -
Spectrum Agilent Easo7B | USAI92 | A 1407 | 04.01.2025 Yearly Conducted
Analyzer 772 Test
10 dB RF Rohde &
Attenuator Schwarz - - - 12.10.2024 Yearly Parameters
. Rohde &
Signal Analyzer FSvV7 101644 3.30 SP1 09.02.2025 Yearly
Schwarz
OSP120-
Open Switch & Rohde & OSP120 101323 &
Control Unit Schwarz Incl. B157 B157- 1.27.00 | 05.01.2025 Yearly
100894 TS8997
Vector Signal Rohde & SMBV100A 260789 4.15.125.4 09.02.2025 Yearly System
Generator Schwarz 9
RF and
microwave Rohde & sMB100A | 108788 | 3012033 | 49022025 Yearly
Signal Schwarz 2
Generator
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Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious emission measurement in EMC 32 10.60.20
FAC
Radiated spurious emission measurement in
2 10mtr SAC BAT EMC 3.20.0.17
3 TS8997 System WMS32 10.60.00
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use
KoreLock, Inc. is an 10T technology company that provides turnkey embedded and app solutions that enable

lock manufacturers and access control providers to build and sell connected locking devices. KoreLock's Smart

Lock solutions are embedded in over 50,000 locking devices worldwide. KoreLock customers include lock

manufacturers and access control software companies that would rather utilize a proven smart lock platform than

the risk and expense of building on their own.

3.2 Ratings and System Details of EQuipment under Test

Table 3: Ratings and System Details as declared by Client*

Radio Protocol

Bluetooth Low Energy

Wi-Fi

Operating Frequency Range

2402MHz-2480MHz

2412MHz to 2462MHz

No. of Channels

40(Refer Table 5)

11 (Refer Table 6)

Channel Spacing

2MHz

5MHz

Measured Conducted RF
Output Power (dBm)

7.40dBm@2440MHz(1Mbps)

18.03dBm@2412MHz(b-mode
1Mbps)

"802.11b: DSSS (DBPSK /
DQPSK/ CCK)

Modulation GFSK 802.11g/n: ODFM (BPSK/ QPSK/
16QAM/ 64QAM"

Number of antennas 1 1

Antenna Gain 0 dBi 3.2 dBi

Antenna Type

Printed PCB antenna — on-board

FLEX CABLE Antenna
(P/N: 1461530050)

Supply Voltage to Product

6VDC(4* 1.5V of AAA Batteries)

Environmental conditions

-40°C to 80°C

-40°C to 80°C

EUT Dimension(L x W x H)

7 x2.75%x 2.75 in Inches

*Disclaimer: The information/data is supplied by the client and the same is considered to arrive at the final value.
Any changes made apart from the specified specification, can directly impact on the tests results. Refer the products

user manual for more details.
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3.3 Measurement Uncertainty:

using a coverage factor of k = 2

Table 4: Measurement Uncertainty

Reported uncertainties represent expanded uncertainties expressed at approximately the 95% confidence level

Parameter Uncertainty

Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3dB
All emissions, radiated 16 dB
Temperature 3 C

Supply Voltages +3 %

Time 5 %
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4 TEST SET-UP AND OPERATION MODE

4.1 Principle of Configuration Selection
Transmission was enabled with highest possible duty cycle transmission on low, mid and high channel.

4.2 Test Operation and Test Software

Hardware Version: V_2.1
Hardware Name: KL-PCB-5200
Software Version: 5200 _3.1.0

Software Name: Production

4.3 Special Accessories and Auxiliary Equipment

- None

4.4 Countermeasures to achieve EMC Compliance

- None

4.5 Simultaneous Operation
- This Device supports simultaneous operation

4.6 List of frequencies

Frequency Band Frequency
(MH2) Channel No. (MHz)
0 2402
1 2404
2 2406
3 2408
: e
(2402 to 2480) 0 5442
36 2474
37 2476
38 2478
39 2480

Table 5: List of BLE centre frequencies

Channel used for BLE testing
Channel low: 2402MHz
Channel mid:  2440MHz
Channel high: 2480MHz
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Frequency Channel
Band Channel No. Frequency
(MHz) (MHz)

2412
2417
2422
2427
2432
2437
2442
2447
2452
2457

11 2462
Table 6: List of BLE centre frequencies

2412 — 2462

OO |NOOAW|IN|F-

[N
o

Channel used for Wi-Fi 2.4GHz testing

Protocol: WLAN 802.11b Protocol: WLAN 802.11g Protocol: WLAN 802.11n_20MHz
Channel Low : 2412 MHz Channel Low :2412 MHz Channel Low 12412 MHz
Channel Mid  : 2437 MHz Channel Mid  : 2437 MHz Channel Mid : 2437 MHz
Channel High :2462 MHz Channel High : 2462 MHz Channel High : 2462 MHz

Protocol: WLAN 802.11n_40MHz
Channel Low : 2422 MHz
Channel Mid  : 2437 MHz
Channel High : 2452 MHz

4.7 TUV Sample Identification

1. TUV Sample Identification number: A003662523-001 — Radiated test Sample
A003662523-002 -- Conducted test Sample
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5 Operational Description

KoreLock’s printed circuit boards provide WiFi connectivity to the cloud, BLE communication with mobile

apps, and full-featured access control functionality. KoreLock’s patented WiFi technology allows users to control
their lock from anywhere in the world. When in range, control the lock in real time over BLE. KoreLock’s embedded

firmware provides full-feature access control, including credentials, lock settings, schedules and event history.
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6 TEST METHODOLOGY

6.1 Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.

The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below 1 GHz

& 1.5 m height for above 1 GHz measurement, and the EUT is 3 meters far from the measuring antenna.

The turntable was rotated 360° for obtaining the maximum emission. The height of the measuring

antennas was scanned between 1 m and 4 m, and the antenna rotated to repeat the measurements for

both the horizontal and vertical antenna polarizations. Repeat the measurement steps until the

maximum emissions were obtained. The measurement above 1000 MHz was performed by horn

antenna, The measurement below 30 MHz was performed by loop antenna, Measurement from 30 MHz

to 200 MHz was performed by Balloon and Biconical Antenna, and measurement from 200 MHz to 1

GHz was performed by Log-Periodic Antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded

6.1.1 Test Setup Configuration

EUT

3m test distance
4

I

EMI-Receiver

Hp

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3m

F 3
Y -

= o —=

EUT

Turntable \-/

Measuring Receiver/

Pre-Amplifier

Spectrum Analyzer

Figure 2: Frequency Range 30 MHz — 200 MHz
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Semi-anechoic Chamber

3m

Y

r' 3

EUT

y Turntable

| Pre-Amplifier

Ground Plane

Measuring Receiver /
Spectrum Analyzer

Figure 3: Frequency Range 200 MHz - 1GHz

Fully anecheic Chamber

EUT
C 1Tumtable

30 CMI

1

Pre-Amplifier—

Measuring Receiver /
Spectrum Analyzer

Figure 4: Frequency Range above 1 GHz
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/ TEST RESULTS FOR BLE

7.1 Maximum Peak Conducted Output Power

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

EUT

FCC part 15 Subpart C 15.247 (b)(3)

Subclause 11.9.1.1 of ANSI C63.10

1MHz for 1Mbps
3MHz for 2Mbps

Peak

Antenna port

Power < 1 W (30 dBm)

Test Condition

Normal Test Condition:

Temperature (Norm) = + 22.1 °C

KDB Guidelines applied:

Pass

10 dB attenuator

Voltage = 6VDC(4* 1.5V of AAA Batteries)

Spectrum Analyser

Relative humidity: 65%

Measurements were made as per section 8.3.1 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

1. All the losses are included during measurement and final values are mentioned in the test report
2. Total Peak Output power (dBm) = Measured Peak power (dBm) + Attenuator factor (10dB) + Cable loss

(0.5dB)

3. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is O dBi

Measured
Measured Power .
Data Conducted . Margin
Frequency Limit
rate MHz RF Output (dBm) (dB)
(dBm)
2402 7.18 30.00 -22.82
125kbps 2440 7.39 30.00 -22.61
2480 7.35 30.00 -22.65
2402 7.12 30.00 -22.88
500kbps 2440 7.37 30.00 -22.63
2480 7.36 30.00 -22.64
2402 7.10 30.00 -22.90
1Mbps 2440 7.40 30.00 -22.60
2480 7.36 30.00 -22.64
2402 6.49 30.00 -23.51
2Mbps 2440 6.93 30.00 -23.07
2480 7.08 30.00 -22.92
Test Plots:
Data Rate: 125kbps
Mkr1 2.4021875 GHz Mkr1 2.4401875 GHz Mkr1 2.4801875 GHz.
Ref 17 dBm Atten 20 dB 7.185 dBm Ref 17 dBm Atten 20 dB 7.395 dBm Ref 17 dBm Atten 20 dB 7.353 dBm
Peak Peak Peak
Log | Lok Log
" - - | = ||& | -
Offst Offst Offst
10.5 105 10.5
dB dB dB
M1 52 M s2 M 52
$3 FC s3 FC $3 FC
5522?5&%‘53 : #VBW 3 MHz Sweep 5 ms5 (%: i:}m fﬁ;‘fgfﬁﬁ,:'f #VBW 3 MHz Sweep 5 mf ('Tﬂ: i,,n:,"l #ngleévzv?nf:: #VBW 3 MHz Sweep 5 mss m’: ig}m
L | | | |

Channel Frequency: 2402MHz

Channel Frequency: 2440MHz

Channel Frequency: 2480MHz

Data Rate: 500kbps

WMiel 2.402236 GHz

Ref 17 dBm Atten 20 dB 7.126 dBm
Peak
Log
10 [— —
dB! L] —
Offst
10.5
dB
M1 52
3 FC

AA
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz _ Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz

Mkr1 2.440266 GHz

Ref 17 dBm Atten 20 dB 7.379 dBm
Poak
Log
10 = i
B/ L] —
Offst
10.5
4B
M1 S2
S3 FC

AA
‘Center 2.44 GHz Span 3 MHz
#Res BW 1 MHz SVBW 3 MHz___ Sweep 9.9 ms (1000 pts)

Channel Frequency: 2440MHz

Mkr1 2480242 GHz

Ref 17 dBm Atten 20 dB 7.36 dBm
Peak
Log
10 ] |
dB/ L —
Offst
105
dB
m1 s2
83 FC

AL
Center 2.48 GHz Span 3 MHz
#Res BW 1 Mz BVBW 3 MHz __ Sweep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:
Test Report No.:

IN24B1UR 001

Seite 18 von 61
Page 18 of 61

Data Rate: 1Mbps

Mk 2.402245 GHz
Ref 17 dBm Atten 20 dB 7.106 dBm
Peak R
Log
10 [ ]
dB/ ] \

Offst
10.5
dB
M1 52|
53 FC
AA|
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz

Mkr1 2.440224 GHz
Ref 17 dBm 7.409 dBm
Peak
Log
10 L] [
dBI L]
Offst
10.5
dB

Atten 20 dB

[

M1 82
S3 FC

Center 2.44 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz __ Sweep 9.99 ms (1000 pts)

L
Channel Frequency: 2440MHz

Mkrl 2480233 GHz
Ref 17 dBm Atten 20 dB. 7.362 dBm
Peak
Log
10 [ —— j—
dB! / \

Offst
10.5
dB
M1 52|
s3 FC
AA|
Center 2.48 GHz, Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz _ Sweep 9.99 ms (1000 pts)
L

Channel Frequency: 2480MHz

Data Rate: 2Mbps
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e

10 g - e
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o
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Channel Frequency: 2440MHz

Channel Frequency: 2480MHz
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7.2 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification

Test Method

Measurement Location

Measurement Bandwidth
Detector

Measuring Distance
Requirement

Test setup

Pass

FCC part 15 Subpart C 15.247 (d) / (15.209 & 15.205)

ANSI C63.10

Semi Anechoic Chamber 9kHz - 1 GHz
Fully Anechoic Chamber 1 GHz - 40GHz

100 kHz for frequency range < 1GHz
1 MHz for Frequency range >1GHz

Refer remarks below
3m
As per the limits mentioned in the below table

Refer TEST METHODOLOGY

Table 7: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (nV/m) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 — 1.705 24000/F(kHz) 33.80 - 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of

loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz Radiated emission
limits in these three bands are based on measurements employing an average detector.

Test Conditions:

Temperature (Norm) =+ 21.5 °C

Voltage = 6VDC(4* 1.5V of AAA Batteries) Relative humi

dity: 63%
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST

METHODOLOGY for more details

Test results for frequency range 9 kHz — 30 MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,

hence not reported.

Table 8: Test results for frequency range 30MHz — 200MHz

Ant.enn.a Fer ggﬁg;e(g Zﬁ?:;roer? Limit Margin
Polarization (MHz2) (dBuV/m) (dBuv/m) (dB)
32.55 9.89 40.00 -30.11
49.77 8.15 40.00 -31.85
Vertical 92.55 7.53 43.50 -35.97
173.31 21.78 43.60 -21.82
194.88 30.92 43.60 -12.68
34.62 10.22 40.00 -29.78
Horizontal 77.16 7.26 40.00 -32.74
174.33 19.85 43.50 -23.65
194.88 30.86 43.50 -12.64
Test Plots:
, Vertical
70 15488 Wiz 30923 dswvim]
60 17331 Wiz 21785 dgpvin]

Level [dByV/m]

30
[52.55 MHz: 7.535 dBuv/m]| le Mﬂ,
/ [
20 / i W
10 JI“'
foms gt

A Attt s 5 st MV, s sttt 50

30M 40M 50M 60 M 70M 150 M 170M 200M
Frequency [Hz]

limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission

limits Peak/3.0m — Peak (Vertical)

80M  90M 100M 110M 120 M 130M

— 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m

— 47 CFR Part 15 section 15.209, Radiated emission
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Level [dBuV/m]

Horizontal
0
70
60 194.88 MHz: 30.868 dBuV/m|
50
174.33 MHz: 19.853 dBuV/m|
30
2 34.62 MHz 10.223 dBuV/m| B M= v Y i)
10
0
-10-
-20-
30M 40M 50M 60M 70M  BOM  90M 100M 110M 120M130M  150M  170M  200M
Frequency [Hz]
— 47 CFR Part 15 section 15.209, Radiated emission limits Average/3.0m — 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m
— 47 CFR Part 15 section 15.209, Radiated emission limits Peak/3.0m Peak (Horizon tal)

Table 9: Test results for frequency range 200MHz — 1GHz

Test Plots:

Measured
emission
(dBuv/m)

Measured
Frequency
(MH2z)

Limit
(dBuVv/m)

Antenna
Polarization

Margin
(dB)

326.45 38.47 46.00

-7.53

344.60 38.90 46.00

-7.10

Vertical
422 .48 28.26 46.00 -17.74
517.10 21.53 46.00 -24.47
266.81 20.21 46.00 -25.79
) 324.44 31.64 46.00 -14.36
Horizontal

345.77 33.61 46.00

-12.39

420.20 23.15 46.00

-22.85

Vertical

70
0 326.45 MHz: 38.47 dByV/m| 344.6 MHz: 38.902 dBquﬂAzz 48 MHz: 28.264 dBuV/|517.1 MHz: 21.53 dBuV/m
50
20 \}\ /(
30 r/ N
204, \ WEET e e e
w\ ,W/ WM%MWWWM
10 WW’/
0
200M 250M 300M 350M 400M  450M  500M 550M 600M 650M 700M750M800M  900M  1G

Frequency [Hz]
— 47 CFR Part 15 section 15.209, Radiated emission limits QPeak/3.0m — Peak (Vertical)
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Level [dBuV/m]

Horizontal
0
70
60  [32444 MHz 31,645 dBuV/m|
N ‘345 77 MHz EEéWdBpV/m‘
“ hani
50 RS
.
L <
.
40 N
266,81 MHz 20215 dBuV/m| \\
30 o
20
10
0
200 M 250 M 300 M 350M 400M  450M  500M 550M 600M 650M 700 M 750 M8OOM 900 M

Frequency [Hz]

— 47 CFR Part 15 section 15,209, Radiated emission limits QPeak/3.0m — Peak (Horizontal)

16
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Table 10: Test results for the frequencies above 1GHz;:

Data Rate: 125kbps

Channel Measured A Measured Limi Marai
Frequency Frequency p Int'enn.a Emission dBm\1/I/t %rgm
(MH2) (MH2) olarization (dBpV/m) (dBpv/m) (dB)
2402(PK) 78.09 - -
2402(Av) 76.91 - -
2390(PK) 37.76 74.00% -36.24
2390(AV) . 23.87 54.00* -30.13
4804(PK) Vertical 47.25 74.00 26.75
4804(Av) 38.63 54.00 11537
7206(PK) 46.43 74.00 2757
2402 7206(Av) 34.71 54.00 119.29
2402(PK) 85.76 - ]
2402(Av) 84.63 - -
2390(PK) 37.28 74.00% 36.72
2390(Av) Horizontal 24.14 54.00* 229.86
4804(PK) 45.32 74.00 -28.68
4804(Av) 35.96 54.00 -18.04
7206(Pk) 50.46 74.00 2354
7206(Av) 39.95 54.00 -14.05
2440(PK) 75.14 - )
2440(Av) 73.95 - -
4880(Pk) Vertical 46.86 74.00 27.14
4880(Av) 37.87 54.00 116.13
7320(PK) 47.34 74.00 -26.66
2440 7320(Av) 34.96 54.00 219.04
2440(PK) 84.54 - -
2440(Av) 83.38 - -
4880(Pk) . 46.38 74.00 27.62
4880(Av) Horizontal 38.12 54.00 -15.88
7320(PK) 47.39 74.00 -26.61
7320(AV) 35.51 54.00 -18.49
2480(PK) 72.79 _ -
2480(Av) 71.58 - ]
2483.5(PK) 36.16 74.00* -37.84
2483.5(Av) . 23.70 54.00* -30.30
4960(PK) Vertical 44.88 74.00 29.12
4960(Av) 34.83 54.00 119.17
7440(PK) 48.29 74.00 25.71
2480 7440(Av) 36.38 54.00 17.62
2480(PK) 81.40 - :
2480(AV) 80.23 - -
2483.5(Pk) 36.72 74.00* -37.28
2483.5(Av) . 24.58 54.00* 229.42
4960(PK) Horizontal 44.90 74.00 229.10
4960(Av) 34.79 54.00 119.21
7440(PK) 47.07 74.00 126.93
7440(Av) 36.77 54.00 17.23

_ = Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Data Rate: 500kbps

(MH2) (MH2) Polarization (dBuV/m) (dBuVv/m) (dB)
2402(PK) 77.85 } _
2402(AV) 76.76 - -
2390(PK) 36.54 74.00* '37.46
2390(Av) . 23.86 54.00* -30.14
4804(PK) vertical 46.33 74.00 27.67
4804(Av) 39.01 54.00 114.99
7206(PK) 46.78 74.00 27.02

2102 7206(Av) 35.49 54.00 118,51
2402(PK) 85.64 3 ;
2402(AV) 84.63 - -
2390(PK) 36.27 74.00* 37.73
2390(Av) . 24.10 54.00* 229.90
4804(PK) Horizontal 47.59 74.00 26.41
4804(Av) 40.41 54.00 113.59
7206(PK) 4927 74.00 2473
7206(Av) 38.07 54.00 115.93
2440(PK) 74.59 ) 3
2440(AV) 73.52 - -
4880(PK) . 46.82 74.00* 27.18
4880(AV) Vertical 38.11 54.00" 115.89
7320(PK) 47.28 74.00 126.72

2240 7320(Av) 35.60 54.00 118.40
2440(PK) 84.53 ) ;
2440(AV) 83.49 - -
4880(PK) . 46.29 74.00* 27.71
4880(AV) Horizontal 38.00 54.00" 216.00
7320(PK) 47.00 74.00 227.00
7320(Av) 35.73 54.00 118.27
2480(PK) 72.82 ) ]
2480(Av) 71.71 - -

2483.5(PK) 36.92 74.00* -37.08
2483.5(Av) . 23.67 54.00* -30.33
4960(PK) Vertical 44.79 74.00 29.21
4960(Av) 35.16 54.00 118.84
7440(PK) 47.40 74.00 126.60

2480 7440(Av) 36.32 54.00 [17.68
2480(PK) 81.35 ) ;
2480(Av) 80.30 - 3

2483.5(PK) 37.01 74.00* -36.99
2483.5(Av) . 24.55 54.00* 229.45
4960(PK) Horizontal 45.16 74.00 28.84
4960(Av) 35.02 54.00 118.98
7440(PK) 47.31 74.00 226.69
7440(AV) 34.91 54.00 719.09

_ > Fundamental Frequency

*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Data Rate: 1Mbps

Channel Measured Measured - .
Frequency Frequency Antenna Emission Limit Margin
(MH2) (MH2) Polarization (dBuV/m) (dBuVv/m) (dB)
2402(PK) 74.97 - -
2402(AV) 73.67 - -
2390(PK) 37.01 74.00* -36.99
2390(Av) . 24.04 54.00% -29.96
4804(PK) Vertical 44.44 74.00 229.56
4804(Av) 35.36 54.00 -18.64
7206(PK) 46.77 74.00 27.23
2402 7206(Av) 34.44 54.00 -19.56
2402(PK) 79.87 _ :
2402(AV) 78.66 - -
2390(PK) 37.04 74.00% -36.96
2390(Av) . 24.11 54.00% -29.89
4804(PK) Horizontal 45.89 74.00 28.11
4804(Av) 36.83 54.00 1717
7206(PK) 49.08 74.00 24.92
7206(Av) 37.90 54.00 -16.10
2440(PK) 70.28 : :
2440(AV) 69.18 - -
4880(PK) . 4352 74.00 -30.48
4880(AV) Vertical 33.48 54.00 220,52
7320(PK) 46.12 74.00 27.88
2440 7320(Av) 35.23 54.00 -18.77
2440(PK) 79.21 : ;
2440(AV) 78.17 : 3
4880(PK) . 4357 74.00 -30.43
4880(Av) Horizontal 33.12 54.00 -20.88
7320(PK) 47.08 74.00 26.92
7320(Av) 35.42 54.00 -18.58
2480(PK) 67.30 - -
2480(Av) 66.14 3 3
2483.5(Pk) 36.10 74.00* -37.90
2483.5(Av) Vertical 23.25 54.00% -30.75
4960(PK) 4327 74.00 -30.73
4960(AV) 32.15 54.00 2185
7440(PK) 47.23 74.00 26.77
2480 7440(AV) 35.69 54.00 -18.31
2480(PK) 75.09 - -
2480(Av) 73.99 - -
2483.5(Pk) 35.55 74.00% -38.45
2483.5(Av) . 23.32 54.00* -30.68
4960(PK) Horizontal 43.87 74.00 730.13
4960(Av) 32.94 54.00 21.06
7440(PK) 48.10 74.00 -25.90
7440(AV) 35.90 54.00 -18.10

_ = Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Data Rate: 2Mbps

(MH2) (MH2) Polarization (dBuV/m) (dBpuVv/m) (dB)
2402(PK) 78.33 - -
2402(AV) 75.57 - -
2390(PK) 37.71 74.00% -36.29
2390(AV) . 24.02 54.00* -29.98
4804(PK) Vertical 46.36 74.00 27.64
4804(Av) 36.52 54.00 -17.48
7206(PK) 47.52 74.00 26.48

2402 7206(AV) 34.48 54.00 19.52
2402(PK) 86.12 - -
2402(AV) 83.43 - -
2390(PK) 37.00 74.00* -37.00
2390(AV) . 24.62 54.00* 29.38
4804(PK) Horizontal 44.89 74.00 29.11
4804(AV) 34.37 54.00 -19.63
7206(PK) 46.55 74.00 27.45
7206(Av) 36.80 54.00 -17.20
2440(PK) 75.13 - -
2440(Av) 72.62 - -
4880(PK) . 46.26 74.00 27.74
4880(Av) Vertical 35.91 54.00 -18.09
7320(PK) 47.56 74.00 -26.44

o140 7320(Av) 34.75 54.00 -19.25
2440(PK) 84.57 - -
2440(Av) 82.08 - -
4880(PK) . 45.24 74.00 -28.76
4880(Av) Horizontal 35.00 54.00 -19.00
7320(PK) 46.81 74.00 27.19
7320(AV) 36.24 54.00 17.76
2480(PK) 7271 3 :
2480(AV) 70.03 - -

2483.5(PK) 37.10 74.00* -36.90
2483.5(Av) . 24.01 54.00* -29.99
4960(PK) Vertical 44.44 74.00 -29.56
4960(Av) 33.83 54.00 2017
7440(PK) 47.59 74.00 26.41

2450 7440(AV) 37.15 54.00 -16.85
2480(PK) 81.36 : -
2480(Av) 78.69 - -

2483.5(PK) 38.85 74.00% -35.15
2483 5(Av) . 26.48 54.00 27.52
4960(Pk) Horizontal 45.16 74.00 28.84
4960(AV) 34.34 54.00 -19.66
7440(PK) 47.36 74.00 -26.64
7440(Av) 35.86 54.00 118.14

_ > Fundamental Frequency

*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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Test Plots:
Restricted Bands of Operation:

Data Rate: 125kbps
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Data Rate: 500kbps
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Data rate: 1Mbps
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Test Plots for Spurious Radiated emission:
Data Rate: 125kbps

Frequency Range: 1GHz to 18GHz
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Data Rate: 500kbps

Frequency Range: 1GHz to 18GHz

120
110
2401750000 GHz
w0} 58607 AWM
o 2402000000 GHz
55133 dBvim
4503500000 GHz 7208000000 GHz
) 4539 dBIm 678648V

4504000000 GHz
3907 dBim

7205250000 Gz
35402 B1VIm

7206500000 GHz
02718

120
110
2402250000 Gz
6575308V
100
2402000000 GHz
ool 64579BVIm
4803500000 GHz.
Ly 750008 Im
Fccpanisc
e ™
£ 4804000000 GHz
E a0a6devim
H

1 2 3 4 s 6 7 ] s 10

Frequency in GHz

7205250000 GHz
078 dBvIm

7 ] s 1w u 1
Frequency in GHz

o1 15 18 1 18

Channel Frequency: 2402MHz

Polarization: Vertical Channel Frequency: 2402MHzPolarization: Horizontal

Frequency in GHz

120 1
110 110
2asorsoncn o 2440750000 Gz
w0l Siazzdim 100} Ga00s amuim
90] pax Gz 90- 2440000000 GHz
001 GBI oo
o 70000 Gz w0 Py —— 7320000000 Gz
s aeivm ool o293 dmuim .04 dBiIm —
o <3000
£ dByV/m 2
o 46,825 0By 7%9;5703;0&: “;:00000602203"‘1 7.319250000 GHz
g o sz i 25755 dmvim
£ 38119 dBUVIM
i

a0
0]
20| 20
10 10
1 2 3 4 s 6 7 s 9 1 m 12z 13 1 15 18 17 1 1 2 4 6

s 10 12
Frequency in GHz

Channel Frequency: 2440MHz

Polarization: Vertical Channel Frequency: 2440MHz Polarization: Horizontal

35027 dByvim

Level in dBuvim

Frequency in GHz

o -
w
prre auszsoomor
w2 e
T
901 2480000000 GHz 901 64.419 dBUVIm
peostr
7440000000 GHz A40000000GHz|
w poycsot ot w priesri
m pr— f— m
: bz
[ sssarsooncrz w sssoTstomGr
H iesiomim

4o
0]
20| 20f
10 10]
1 2 3 4 s 6 7 s e 1 w12 13 w15 18 17 1 1 2 3 4 5 5

Freauency in GHz

Channel Frequency: 2480MHz

Polarization: Vertical Channel Frequency: 2480MHzPolarization: Horizontal



http://www.tuv.com/

A TUVRheinland®

Produkte
Products

Prufbericht - Nr.: Seite 33 von 61
Test Report No.: IN24B1UR 001 Page 33 of 61

Data Rate: 1Mbps
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Data Rate: 2Mbps

Frequency Range: 1GHz to 18GHz
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Simultaneous Operation:

Channel Measured Measured I .
Antenna Frequency Frequency emission Limit Margin
Polarization (MHz) (MHz) (dBpV/m) (dBpVv/m) (dB)
2390(Pk) 51.11 74.00* -22.89
2390(Av) 35.74 54.00* -18.26
2402(Pk) 77.82 - -
2402(Av) 74.56 - -
2402
4804(Pk) 45.96 74.00 -28.04
4804(Av) 34.77 54.00 -19.23
7206(Pk) 47.89 74.00 -26.11
. 7206(Av) 35.36 54.00 -18.64
Vertical
2390(PK) 51.11 74.00* -22.89
2390(Av) 35.74 54.00* -18.26
2412(Pk) 101.59 - -
2412(Av) 93.98 - -
2412
4824(Pk) 52.83 74.00 -21.17
4824(Av) 47.46 54.00 -6.54
7236(Pk) 46.90 74.00 -27.10
7236(Av) 34.87 54.00 -19.13
2390(Pk) 62.45 74.00* -11.55
2390(Av) 50.61 54.00* -3.39
2402(Pk) 83.60 - -
2402(Av) 80.05 - -
2402
4804(Pk) 46.53 74.00 -27.47
4804(Av) 36.56 54.00 -17.44
7206(Pk) 47.09 74.00 -26.91
. 7206(Av) 37.37 54.00 -16.63
Horizontal
2390(Pk) 62.45 74.00* -11.55
2390(Av) 50.61 54.00* -3.39
2412(PK) 112.74 - -
2412(Av) 105.07 - -
2412
4824(Pk) 55.96 74.00 -18.04
4824(Av) 50.97 54.00 -3.03
7236(Pk) 46.80 74.00 -27.20
7236(Av) 34.70 54.00 -19.30

_ = Fundamental Frequency
*> Restricted Band edges

Pk: Peak Detector; Av: Average Detector
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