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

Detaillierte Informationen beziiglich Prufkonditionen, 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
Uberprft, welche rechtlichen oder sonstigen diesbezlglichen 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 | Prufklausel 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" gemalf 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
gewilnscht. Dies bedeutet, dass die Messunsicherheit nicht berlicksichtigt 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

Applicable Standard

Bands of Operation

15.205

Test Item Result

FCC
Maximum conducted (Peak) output power FCC 15.247(b)(3) Pass
Maximum Power Spectral Density FCC 15.247(e) Pass
DTS Bandwidth FCC 15.247(a)(2) Pass
Emissions in non-restricted frequency bands FCC 15.247(d) Pass
Spurious Radiated Emissions and Restricted FCC 15.209 / FCC Pass

Product Category: Electronics Testing
Test Discipline: EMC Test Facility
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Report Number Version Description Issue date
IN23ISA3 001 o
ULR-TC5688233000000040F 01 Initial issue of report 2023.04.20
IN23ISA3 001 02 Reviewer comments 2023.05.08

ULR-TC5688233000000040F

updated
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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 DIAGRAM

0 N o g A~ wWw N PP

: BILL OF MATERIAL

[(e]

: USER MANUAL

10: MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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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 School,
ElectronicCityPhasel Electronic city Phase |
Bangalore — 560 100, Bangalore - 560 100.
India India
Radiated Measurement site type : Radiated Measurement site type :
Fully anechoic chamber (used for above 1 GHz Semi anechoic chamber (used for below 1 GHz
measurements) measurements)

2.2 List of Test and Measurement Instruments

Table 1: List of test and measurement instruments

Equipment Manufacturer Model Serial Firmware | Calibration Periodicit Test
quip Name Number | Versions | Due Date y Facility
Active loop Frankonia LAX-10 LAX-10- - 31-01-2023 Yearly
antenna 800
Baloon and Schwarzbeck \éTf 48/'
Biconical Mess- 1028 - 03-02-2023 Yearly
Antenna Elektronik BBA-
9106
Log - Periodical | Schwarzbeck | g p | 91118-
Antenna Mess-_ 9111B 111 - 04-02-2023 Yearly _
Elektronik Radiated
HAX18- Spurious
Horn Antenna Schwarzbeck | HAX-18 802 - 20-05-2023 Yearly Emission
Semi Anechoic Frankonia ) i i i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver Rohde & | o\ a4 | 101732 | 4.73.5P5 | 04-08-2023 |  Yearly
Schwarz
EMI Receiver Rohde & ESW44 101773 1.72SP1 | 12-02-2023 Yearly
Schwarz
Antenna-
Spectrum Agilent UsS41192 1. Port
Analyser Technologies E4407B 772 A14.06 | 15-12-2022 Yearly Conducted
test

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
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

The UbiqVue™ 2A Wireless Patient Monitoring System is a wireless remote monitoring system intended
for use by healthcare professionals for continuous collection physiological data in home and healthcare settings. This
can include Electrocardiography, Heart Rate, SpO2%, Respiration Rate, Pulse Rate, Photoplethysmography
waveform, skin temperature, body temperature, body posture, body motion, R-R Interval, Heart Rate Variability (HRV)
and Blood Pressure (optional) in home and healthcare settings.

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

Radio Protocol

Wi-Fi

BLE

Operating Frequency Range

2412MHz to 2462MHz

2402MHz to 2480MHz

No. of Channels

11 (Refer Table 5)

40 (Refer Table 6)

Modulation

Channel Spacing 5MHz 2MHz
(l\g?(rl.rg)um Measured Power 4.92dBm 10.68dBm
802.11b: DSSS - 1Mbps,2Mbps, CCK - GFSK

5.5Mbps, 11Mbps)

Number of antennas

1

Antenna Gain

3.6dBi

Meander Line Antenna

3.3vDC

< 30 days shall be +0°C to +45°C (32°F to 113°F)
= 30 days shall be +10°C to +27°C (41°F to 80.6°F)

Antenna Type

Supply Voltage to Product

Environmental Storage

conditions )
Operating

+0°C to +45°C (32°F to 113°F)

EUT Dimension

116mm x 91mm x 15.5.mm

*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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3.2 Measurement Uncertainty:

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

using a coverage factor of k = 2

Table 4: Measurement Uncertainty

Parameter

Uncertainty

Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3 dB
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 on low, mid and high channels

4.2 UUT Operation and Software

Hardware Version Identification number (HVIN) : 7000000036A

R1D Firmware Version 1v6.1.11

SPO2 Firmware tvl11.11

MPR :v4.17.0

Central Server :v3.0.3

Active monitoring portal :v3.0.1

SPR 1 v4.2.1.x (x = 4th digit is build number 0 - Knox, 1 - BLE- 2

Rooted app)

4.3 Special Accessories and Auxiliary Equipment

FTDI-ECP IF V1(Test Jig) Used for issuing the command to EUT for transmitting with highest possible duty
cycle at different required data rate. This test jig needed for conducting tests as per this report and not needed
for intended use

4.4 Simultaneous Transmission

This product does not supports Simultaneous transmission

4.5 Countermeasures to achieve EMC Compliance
- None

4.6 List of frequencies

Frequency Channel
Band Channel No. Frequency
(MHz) (MHz)

2412
2417
2422
2427
2432
2437
2442
2447
2452
2457

11 2462
Table 5: List of Wi-Fi center Frequencies

Wi-Fi
(2.4-2.4835)

OO (N0 WIN|F-

(SN
o

Channel used for Wi-Fi 2.4GHz testing

20MHz Bandwidth
Channel Low : 2412 MHz
Channel Mid  : 2437 MHz
Channel High : 2462 MHz
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Frequency Band Channel Frequency
(GHz2) No. (MHz)
0 2402
1 2404
2 2406
3 2408
18 2438
BLE
19 2440
(2.4-2.4835) 50 437
36 2474
37 2476
38 2478
39 2480

Table 6: List of BLE Center frequencies

Channel used for BLE testing
Channel low : 2402MHz
Channel mid : 2440MHz
Channel High : 2480MHz

Note:
TUV Sample Identification number : A003068621-001—- Radiated test Sample
A003068621-002— Conducted test Sample
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5 OPERATIONAL DESCRIPTION

The UbigvVue™ 2A Wearable Biosensor [UB2550] combines Bluetooth and WLAN capabilities to transmit and
receive signals through a common printed antenna on the PCB. Bluetooth capability is realized using the BLUENRG-
234 Bluetooth SOC and the WLAN capability relies on the capabilities of the UbigVue™ 2A Wearable Biosensor
Processor [HC1100 or LC1100]

The UbiqVue™ 2A Wearable Biosensor Processor, HC1100 or LC1100, combines a flexible microcontroller and
uniqgue embedded radio into a single-chip solution for applications in healthcare and the Internet of Things (loT).
Central to this is the LC1100’s radio with 2400 MHz to 2483.5 MHz WLAN (Wireless LAN, IEEE 802.11b). The
processor uses 44MHz external crystal to generated required local oscillator radio frequencies as per the channels
specified in IEEE 802.11b standard. The processor also includes required filtering to meet spectral mask specification
mentioned in IEEE 802.11b standard. The processor also includes the required power control mechanism to keep the
transmitted power before antenna feed point is within 0dBm +/- 2dB. UB2550 uses LC1100 processor to radiate the
power through on board printed antenna.

The BlueNRG-234 Bluetooth processor has the capability to generate and transmit signals inline with the
Bluetooth 5.2 specification in the 2400MHz to 2485MHz frequency range. The SOC uses a 32MHz external crystal to
generate the required oscillator frequencies as per the channels specified in the Bluetooth specification. The RF signal
flow in UB2550 is shown in the diagram below. The signal is generated either by the LC1100 [WLAN] or BlueNRG-
234[Bluetooth]. The RF switch is used to select the sighal source [LC1100 or BleuNRG-234]. The signal is radiated
after passing through the RF Switch, DC blocking capacitor, RF connector and Printed antenna on the board. Before
Printed antenna there is matching network for Impedance matching and out of band filtering. The antenna has average
gain of -3.6dBi and peak gain up to +3.626dBi.
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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 Baloon and Biconical Antenna, and mesurement 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

Im test distance
4

C 1

EMI-Receiver

L,

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

o B
- L

1
A

Tumntable

Pre-Amplifier

Measuring Receiver/
Spectrum Analyzer

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

3m

Y

A

EUT

Measuring Receiver /

Pre-Ampliifier Spectrum Analyzer

y Turntable

Ground Plane

Figure 3: Frequency Range 200 MHz - 1GHz

Figure 4: Frequency Range above 1 GHz
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7 TEST RESULTS FOR Wi-Fi

7.1 Maximum Peak Conducted Output Power

Result

Test Specification
Test Method
Detector

Port of testing

Requirement

Test Method

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C

KDB Guidelines applied:

Pass
FCC part 15 Subpart C 15.247 (b)(3)
Subclause 11.9.1.3 of ANSI C63.10
Average detector mode
Antenna port
Power <1 W (30 dBm) & e.i.r.p <4 W (36 dBm)
RE Cable Power Sensor
Voltage = 3.3V AC to DC Adaptor Relative humidity: 62%

Measurements were made as per section 8.3.1.3 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) + Cable loss (0.8dB)
3. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (3.6 dBi)

Modulation: 802.11b

Data Channel Measured . Power | e.i.r.p
rate Frequency Peak MaX|mum Limit limit
Power e.i.r.p (dBm)
(Mbps) (MHz) (dBm) (dBm) | (dBm)
2412 1.32 492 30 36
1 2437 0.90 4.50 30 36
2462 1.08 4.68 30 36
Data Channel Measured . Power | e.i.r.p
Peak Maximum -y S
rate Frequency Power e.i.r.p (dBm) Limit limit
(Mbps) (MHz) (dBm) T (dBm) | (dBm)
2412 1.17 4.77 30 36
2 2437 1.04 4.64 30 36
2462 0.85 4.45 30 36
Data Channel Measured . Power | e.i.r.p
rate Frequency Peak l\_/Iaxmum Limit limit
Power e.i.r.p (dBm)
(Mbps) (MHz) (dBm) (dBm) | (dBm)
2412 1.06 4.66 30 36
55 2437 0.87 4.47 30 36
2462 0.62 4.22 30 36
Data Channel Measured . Power | e.i.r.p
Peak Maximum -y S
rate Frequency Power e.i.r.p (dBm) Limit limit
(Mbps) (MHz) (dBm) T (dBm) | (dBm)
2412 1.09 4.69 30 36
11 2437 1.04 4.64 30 36
2462 0.84 4.44 30 36



http://www.tuv.com/

A TUVRheinland®

Produkte wWww.tuv.com

Products

Prufbericht - Nr.: IN23ISA3 001 Seite 17 von 112
Test Report No.: ULR-TC5688233000000040F Page 17 of 112

7.2 Maximum Power Spectral Density

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

Pass

FCC part 15 Subpart C 15.247 (e)
Subclause 11.10.2 of ANSI C63.10
100 kHz

Peak

Antenna port

For digitally modulated systems, the power spectral
density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm

EUT

Spectrum Analyzer

RF Cable

Test Condition

Normal Test Condition:

Temperature (Norm) = + 25°C Voltage =

KDB Guidelines applied:

3.3V AC to DC Adaptor Relative humidity: 62 %

Measurements were made as per section 8.4 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 PSD (dBm) = Measured Average PSD (dBm) + Cable loss (0.8dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3.6 dBi

Modulation: 802.11b
Data rate: 1Mbps

?;t: Channel a\%a?:;grlggD PSD Limit
(Mbps) Frequency(MHz) (dBm/100kHz) (dBm/100kHz)
2412 -9.73
1 2437 -9.89
2462 -9.99
Mkr1 2.412465 GHz
Ref 0.2 dBm Atten 10 dB 9.737 dBm
Peak .
0 St R
a8/ I i W)
Offst |~/ et )
0.3
dB
M1 S2
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 1Mbps Channel Frequency: 2412MHz
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Ref 0.2 dBm

Mkr1 2.437455 GHz

Atten 10 dB 9.892 dBm

Peak
Log

H

10
dB/ J

N‘_M"“‘/\\ , WMWM .

Offst
0.8

dB

M1 52

53 FC

Center 2.437 GHz
#Res BV 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 1Mbps

Channel Frequency: 2437MHz

Ref 0.2 dBm

Mkr1 2.462465 GHz I

Atten 10 dB -9.991 dBm

Peak
Log

10

dB/ MM

A

Offst
0.8

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 10 MHz
Sweep 999 ms (1000 pts)

#VBW 300 kHz

Data Rate: 1Mbps

Channel Frequency: 2462MHz
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Data rate: 2Mbps

?;t: Channel a\%afzsgrsgD PSD Limit
(Mbps) Frequency(MHz) (dBm/100kHz) (dBm/100kHz)
2412 -9.98
2 2437 -9.69
2462 -10.35
Mkr1 2.411214 GHz
Ref 0.2 dBm Atten 10 dB 9.985 dBm
Peak )
Log o
10 TR bl
dB/ M\ffw T
Offst
0.8
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 2Mbps

Channel Frequency: 2412MHz
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Ref 0.2 dBm

Mkr1 2.437726 GHz

Atten 10 dB -9.693 dBm

Peak
Log

s P

10
dB/

MW

V4

Offst
0.3

dB

M1 52

53 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 10 MHz

#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 2Mbps

Channel Frequency: 2437MHz

Ref 0.2 dBm

Mkr1 2.461194 GHz

Atten 10 dB -10.35 dBm

Peak
Log

o B

10
db/

o Mﬁ\//\ mmww

Offst
0.8

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 2Mbps

Channel Frequency: 2462MHz
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Data rate: 5.5Mbps

?;t: Channel a\%afzsgrsgD PSD Limit
(Mbps) Frequency(MHz) (dBm/100kHz) (dBm/100kHz)
2412 -9.34
5.5 2437 -8.27
2462 -9.18
Mkr1 2.412335 GHz
Ref 0.2 dBm Atten 10 dB 9.345 dBm
Peak .
Log o
10 Mdm i LY
dB/ y M
Offst  paeti™
0.8
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 5.5Mbps

Channel Frequency: 2412MHz
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Ref 0.2 dBm

Mkr1 2.436474 GHz

Atten 10 dB -8.272 dBm

Peak
Log

"

dB/

10 WMWWW MWW

WPT.

Offst
0.8

dB

M1 52
53 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 5.5Mbps

Channel Frequency: 2437MHz

Ref 0.2 dBm

Mkr1 2.462255 GHz

Atten 10 dB 9.185 dBm

Log

=3 H

10
dB/

[ gt M’bm.w

)

Peak

Offst
0.8

dB

M1 52

53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 10 MHz

#U/BW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 5.5Mbps

Channel Frequency: 2462MHz
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Data rate: 11Mbps

?;t: Channel a\%afzsgrsgD PSD Limit
(Mbps) Frequency(MHz) (dBm/100kHz) (dBm/100kHz)
2412 -9.05
11 2437 -9.93
2462 -9.33
Mkr1 2.412135 GHz
Ref 0.2 dBm Atten 10 dB 9.052 dBm
Peak .
Log mew?mmw
10 ML
dB/ ] "irhy
Offst ™™™ \'-M.,._“
0.8
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BUW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11Mbps

Channel Frequency: 2412MHz
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Ref 0.2 dBm

Mkr1 2.437495 GHz

Atten 10 dB -9.936 dBm

Peak
Log

10
dB/ M"‘M

menﬂwwwﬁ%w
M
e, W

Offst
0.8

dB

M1 52
53 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11Mbps

Channel Frequency: 2437MHz

Ref 0.2 dBm

Mkr1 2.461955 GHz

Atten 10 dB -9.333 dBm

Peak
Log

10
dB/

Md"ww 'm%
“WM“H

Offst
0.8

~

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 10 MHz

#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11Mbps

Channel Frequency: 2462MHz
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7.3 DTS Bandwidth & 99% Bandwidth

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (a) (2)
Test Method Subclause 11.8.1 & 6.9.3 of ANSI C63.10

100 kHz for x dB bandwidth

Measurement Bandwidth 1 to 5% of OCB for 99% bandwidth

Detector Peak
Port of testing Antenna port
Requirement The minimum 6 dB bandwidth shall be at least 500 kHz

Test Method:

Spectrum Analyzer

EUT RF Cable

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage 3.3V AC to DC Adaptor Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.2 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:
1. All the losses are included durin

Guidance v05r02.

Modulation: 802.11b
Data rate: 1Mbps

g measurement and final values are mentioned in the test report.

2. For 6 dB Bandwidth Measurements were made as per section 8.2 in KDB 558074 D01 15.247 Measurement

3. For OCW 99 % Bandwidth measurements were made as per section 6.9.3 ANSI C63.10-2013

Channel 6dB 99%
Frequency Bandwidth OBW
(MHz) (MHz) (MHz)
2412 5.56 11.69
2437 6.02 11.55
2462 6.04 11.29

Graphs for 6 dB bandwidth measurement

Ch Freg 2412 GHz Trig  Free
ccupied Bandwidth
Ref 0.2 dBm Atten 10 dB
#Peak
Log 2 pp M
7 B
dB/ AF A
Offst Y, =y
T e
0.8
dB
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
11.6975 MHz xdg 60048
Transmit Freq Error -158.111 kHz
x dB Bandwidth 5.566 MHz

Data Rate: 1Mbps

Channel Frequency: 2412MHz
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Ch Freg 2437

Occupied Bandwidth

GHz

Ref 0.2 dBm Atten 10 dB

#Peak

Log

> F g
)n.-l"-‘

10 ==

dB/ AN

Offst s, o]

0.8 T

i

dB

Center 2.437 GHz

#Res BUY 100 kHz

#FVBW 300 kHz

Occupied Bandwidth Occ BW % Puwr 99.00 %
11.5559 MHz xdB  6.00d3

Transmit Freq Error -196.593 kHz

* dB Bandwidth 6.028 MHz

Span 30 MHz
Sweep 9.99 ms (1000 pts

Data Rate: 1Mbps

Ch Freq

Occupied Bandwidth

Ref 0.2 dBm Atten

Channel Frequency: 2437MHz

10 dB

#Peak

2 et PN |t

Log

&

10 gt

dB/ P

Offst e ]

LY

08 e

il

dB

Center 2.462 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Occupied Bandwidth 0
11.2902 MHz

-330.223 kHz
6.047 MHz

Span 30 MHz
Sweep 9.99 ms (1000 pts!

cc BW % Pwr 99.00 %
xdB -6.00 dB

Data Rate: 1Mbps

Channel Frequency: 2462MHz
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Data rate: 2Mbps

Channel 6 dB 99%
Frequency Bandwidth oBW
(MHz) (MHz) (MHz)
2412 5.73 11.64
2437 5.72 11.53
2462 5.86 11.38

Ch Freq 2412 GHz

Occupied Bandwidth

-—

Trig  Free

Ref 0.2 dBm Atten 10 dB
#Peak -
L . e
0 " T3
i V] B,
dBf it T,
325t WW.-W Yt
dB
Center 2.412 GHz Span 30 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.6402 MHz xdg 60048
Transmit Freq Error -16.868 kHz
% dB Bandwidth 5738 MHz

Data Rate: 2Mbps

Channel Frequency: 2412MHz
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Ch Freg 2437 GHz Tnig Free

Occupied Bandwidih

Ref 0.2 dBm Atten 10 dB

#Peak

Log

10

dB/ i

0.8 T

dB

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth Occ BW % Puwr 99.00 %
11.5308 MHz xdB 60048

Transmit Freq Error -66.233 kHz

x dB Bandwidth 5.726 MHz

Span 30 MHz
#/BW 300 kHz Sweep 9.99 ms (1000 pts

Data Rate: 2Mbps

Ch Freq

Occupied Bandwidth

Ref 0.2 dBm Atten 10 dB

Channel Frequency: 2437MHz

Trig  Free

#Peak

S Y e

Log

£~
10 e i

dB/ ey

Offst iy

0 Y

dB

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth Occ BW % Pur 99.00 %
11.3848 MHz xdB 60043

Transmit Freq Error 37729 kHz

x dB Bandwidth 5.869 MHz

Span 30 MHz
#/BW 300 kHz Sweep 9.99 ms (1000 pts

Data Rate: 2Mbps

Channel Frequency: 2462MHz
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Data rate: 5.5Mbps

Channel 6 dB 99%
Frequency Bandwidth oBwW
(MHz) (MHz) (MHz)
2412 6.04 10.88
2437 6.00 10.90
2462 5.37 10.82

Ch Freqg

Ref 0.2 dBm

Occupied Bandwidth

2412 GHz Trig  Free

Atten 10 dB

#Peak

Log

10

T M,

dB/

T T

0.8

Offst | o, s e b

dB

Center 2.412 GHz
#Res BW 100 kHz

¥ dB Bandwidth

Occupied Bandwidth Occ BW % Pwr 93.00 %
10.8890 MHz xdB  6.00dB
Transmit Freq Error -48.046 kHz

Span 30 MHz
#VBWV 300 kHz Sweep 9.99 ms (1000 pts 1

6.040 MHz

Data Rate: 5.5Mbps Channel Frequency: 2412MHz
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Ch Freq 2.437 GHz

Occupied Bandwidih

Ref 0.2 dBm Atten 10 dB

#Peak

Log S Lo M
10 o
dB/ L A
Oﬁﬁt I Lok I.r'.)' .‘\'N :-l‘" "
0.8 il
dB

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
10.9016 MHz xdB  -6.00dB

Transmit Freq Error -19.074 kHz
% dB Bandwidth 6.001 MHz

Data Rate: 5.5Mbps Channel Frequency: 2437MHz

Ch Freq 2462 GHz Trig  Free

Occupied Bandwidih

Ref 0.2 dBm Atten 10 dB

#Peak e |

L 2

0 =%

dB/ ] "

Offst - w’ Ny

0.3 had -

dB

Center 2.462 GHz Span 30 MHz

#Res BW 100 kHz #H/BW 300 kHz Sweep 9.99 ms (1000 pts |
Occupied Bandwidth Occ BW % Pwr 99.00 %

10.8249 MHz xdB 60045

Transmit Freq Error -41.493 kHz
x dB Bandwidth 5373 MHz

Data Rate: 5.5Mbps Channel Frequency: 2462MHz
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Data rate: 11Mbps

Channel 6 dB 99%
Frequency Bandwidth oBW
(MHz) (MHz) (MHz)
2412 5.54 11.17
2437 5.83 11.14
2462 6.20 11.04

Ch Freq 2412 GHz Trig  Free

Occupied Bandwidth

Ref 0.2 dBm Atten 10 dB

#Peak

10 Ty
dB/ ey T,
Offst bt i

08 P e

dB

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %
11.1737 MHz xdB  -6.00dB

Transmit Freq Error -22.137 kHz
% dB Bandwidth 5.5645 MHz

Data Rate: 11Mbps Channel Frequency: 2412MHz
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Ch Freq 2437 GHz

Occupied Bandwidth

Ref 0.2 dBm Atten 10 dB

#Peak

2 £

Log

10 -

dB/ i

Offst o et

0.8

db

Center 2.437 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
11.1454 MHz

#FVBW 300 kHz

-16.715 kHz
5.834 MHz

Occ BW % Pwr 99.00 %

Span 30 MHz
Sweep 9.99 ms (1000 pts

xdB -6.00 dB

Data Rate: 11Mbps

Channel Frequency: 2437MHz

Occupied Bandwidth

Ch Freq 2462 GHz

Trig  Free

Ref 0.2 dBm Atten 10 dB

#Peak

3, panist TR

I

Log

10 o

dB/ L

Offst e g

08 T

dB

Center 2.462 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
11.0438 MHz

#/BW 300 kHz

-12.851 kHz
6.208 MHz

Occ BW % Pwr 99.00 %

Span 30 MHz
Sweep 9.99 ms (1000 pis!

xdB -6.00 dB

Data Rate: 11Mbps

Channel Frequency: 2462MHz
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7.4 Emissions in non-restricted frequency bands and Conducted
Spurious Emission

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (d)
Test Method Subclause 11.11 of ANSI C63.10
Measurement Bandwidth 100 kHz
Detector Peak
Port of testing Antenna port

In any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least
20dB below that in the 100kHz bandwidth within the band
that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the
peak conducted power limits

Requirement

If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval,
the attenuation required under this paragraph shall be 30
dB instead of 20 dB

Test Method:

Spectrum Analyzer

EUT RF Cable

Test Condition
Normal Test Condition:

Temperature (Norm) = +25 °C Voltage = 3.3V AC to DC Adaptor Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.5 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. Final Value (dBm) = Measured Value (dBm) + Cable loss (0.8dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3.6 dBi

7.4.1 Band edge and reference plots

Modulation: 802.11b
Data rate: 1Mbps

Value
Channel Band edge at Reference Minimum
Band A-B L
Frequency | Frequency edge Value (B) (dBc) Limit
(MHz) (MHz) : Ag) (dBm) (dBc)
(dBm)
2412 2400.00 -55.44 -9.73 -45.71 -20
2462 2483.50 -68.20 -9.99 -58.21 -20
Mkr1 2.412465 GHz
Ref 0.2 dBm Atten 10 dB 9.737 dBm
Peak .
0 St X
10 A
a8/ Pt —J\x / et
Offst |,/ | T RS
0.8
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 1Mbps

Reference plot for 2412MHz
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Mkr1 2.462465 GHz
Ref 0.2 dBm Atten 10 dB -9.991 dBm
Peak s
Log o
10 LY.
a8/ ST e W
offst |/ e
0.8
dB
M1 52
53 FC
AA
Center 2.462 GHz Span 10 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Data Rate: 1Mbps Reference plot for 2462MHz
Mkr3 2.41142 GHz
Ref -1.2 dBm Atten 10 dB 9.468 dBm
Peak o
Log !
10 N -"“M ‘JJLI‘M‘U&
dB/ f
L It
Offst A Ay
0.3 = i %,
@ | i,
DI | ) o
29.7
dBm
Center 2.412 GHz Span 30 MHz
#Res B 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 [N} Freq 239000 GHz -87.85 dBm
2 [al} Freq 2.40000 GHz -55.44 dBm
3 [N} Freq 241142 GHz -9 488 dBm

Data Rate: 1Mbps

Band edge plot for 2412MHz
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Data rate: 2Mbps

Mkr2 248350 GHz
Ref -1.2 dBm Atten 10 dB 68.2 dBm
Peak o
Log '
10 JPW M\m
dB/ an iy
¥ 1
Offst 0 U,
0.3 & .,
8 Y. "*“r"ud.. 2
DI WS R SN P
-30.0
dBm
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 246248 GHz -9.588 dBm
2 (1 Freq 248350 GHz -88.2 dBm
Data Rate: 1 Mbps Band edge plot for 2462MHz
Value
Channel Band at Reference Minimum
edge Band A-B o
Frequency Value (B) Limit
(MH2) Frequency | edge (dBm) (dBc) (dBc)
(MHz) (A)
(dBm)
2412 2400.00 -55.37 -9.98 -45.39 -20
24622 2483.50 -68.18 -10.35 -57.83 -20
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Ref 0.2 dBm

Mkr1 2.411214 GHz

Atten 10 dB -9.985 dBm

Peak
Log

B

10
dB/

Offst
0.8

dB

M1 52
33 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 10 MHz

#/BW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 2Mbps

Reference plot for 2412MHz

Ref 0.2 dBm

Mkr1 2.461194 GHz

Atten 10 dB -10.35 dBm

Peak
Log

K

10
dB/

M"’MM%/{N WWWM

Offst
0.3

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 10 MHz

#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 2Mbps

Reference plot for 2462MHz
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Mkr3 2.41122 GHz
Ref -1.2 dBm Atten 10 dB 9.851 dBm
Peak o
Log o
” P,r"_j'l m“x\h
dB/ =y £,
I ¥
Offst /r’ \‘\
0.3 = |f i
db 1 - |L_|J_A.I.?\~ W‘i‘
DI AR bbsors
-30.0
dBm
Center 2.412 GHz Span 30 MHz
#Res BWW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.39000 GHz -67.01 dBm
2 ) Freq 2.40000 GHz -55.37 dBm
3 1) Freq 241122 GHz -9.851 dBm
Data Rate: 2Mbps Band edge plot for 2412MHz
Mkr2 2.48350 GHz
Ref 1.2 dBm Atten 10 dB 68.18 dBm
Peak o
L
4 i A
10 i =
dB‘; i, P
Offst -"fr ! J k\
0.8 r K
B A My A, =
DI | Y Y T At
304
dBm
Center 2.462 GHz Span 50 MHz
#Res BUV 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 248122 GHz -10.89 dBm
2 ) Freq 248350 GHz -65.18 dBm

Data Rate: 2Mbps

Band edge plot for 2462MHz
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Data rate: 5.5Mbps

Value
Channel Band at Reference Minimum
edge Band A-B o
Frequency Value (B) Limit
(MHz2) Frequency | edge (dBm) (dBc) (dBc)
(MHz) (A)
(dBm)
2412 2400.00 -59.35 -9.34 -50.01 -20
24622 2483.50 -67.68 -9.18 -58.50 -20
Mkr1 2.412335 GHz
Ref 0.2 dBm Atten 10 dB 9345 dBm
Peak .
Leg &
10 R e R L LT VT
B . M
Offst  paer™™"
0.8
dB
M1 52
53 FC
AA
Center 2.412 GHz Span 10 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 5.5Mbps

Reference plot for 2412MHz
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Mkr1 2.462255 GHz

Ref 0.2 dBm Atten 10 dB 9.185 dBm
Peak N
Log [——_ % R
10 PRV RLY T ebony,
dB/ g ke
Offst ety
0.3
dB
M1 52
53 FC

AA
Center 2.462 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 5.5Mbps

Reference plot for 2462MHz

Mkr3 2.41238 GHz
Ref 1.2 dBm Atten 10 dB 9.148 dBm
Peak _@
L‘m A e
10 A’.‘IF‘V ‘A\‘
dB/ < M
Offst s ™,
0.8 r’f K’*.
dB 1 . a.n*-u?uf Wu
DI SAIR AN
293
dBm
Center 2.412 GHz Span 50 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 n Freg 2.39000 GHz -67.28 dBm

2 5] Freq 2.40000 GHz -59,35 dBm

3 5] Freq 241238 GHz -9.148 dBm

Data Rate: 5.5 Mbps

Band edge plot for 2412MHz
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Mkr2 2.48350 GHz
Ref -1.2 dBm Atten 10 dB 67.68 dBm
Peak >
Log “E
- ’(H‘.u—" "‘-\.\\‘m
dBy o N
Offst fr ﬂ’"\
0.3 S
dB A vh rl"!}'\;""luﬂ .‘Ili.l‘ﬂ'v\.l‘.l 2
DI ViV LT R
290
dBm
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2 48223 GHz -9.042 dBm
2 {1 Freq 248350 GHz -47.88 dBm
Data Rate: 5.5 Mbps Band edge plot for 2462MHz
Data rate: 11Mbps
Value
Channel Band at Reference Minimum
edge Band A-B o
Frequency Value (B) Limit
(MH2) Frequency | edge (dBm) (dBc) (dBc)
(MHz) (A)
(dBm)
2412 2400.00 -58.40 -9.05 -49.35 -20
24622 2483.50 -68.03 -9.33 -58.70 -20
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Mkr1 2.412135 GHz
Ref 0.2 dBm Atten 10 dB 9.052 dBm
Peak .
Log WM"SWW
10 Mty
dBI W Wik
Offst [ o
0.8 1
dB

M1 52
53 FC

Center 2.412 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)

Data Rate: 11Mbps Reference plot for 2412MHz

Mkr1 2.461955 GHz
Ref 0.2 dBm Atten 10 dB 9.333 dBm
Peak
Leg
10
dB/ Wl
Offst |~ T ey
0.8
dB

JW,,.—-I"WW -m%
"'.MAH,.\H

M1 52
33 FC

Center 2.462 GHz Span 10 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11Mbps Reference plot for 2462MHz
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Mkr3 2.41192 GHz
Ref -1.2 dBm Atten 10 dB 5.761 dBm
Peak
Log .
10 F"',M W\u‘m
# A
dB‘I' x . |
Offst ;'"'J \u‘
0.8 . Y
dB ] AT
1 PR T .4
Dl WY Fm Abiprbis
290
dBm
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 M Freq 2.39000 GHz -88.51 dBm

2 mn Freq 2.40000 GHz -52.4 dBm

3 M Freq 2.41192 GHz -8.781 dBm

Data Rate: 11 Mbps

Band edge plot for 2412MHz

Mkr2 2.48350 GHz
Ref -1.2 dBm Atten 10 dB 68.03 dBm
Peak o
L(m I_l.h_.
” ] ‘//" “'“v.,_\_‘
dB/ -~ &
Offst ;"f \\
0.8 s !
if 5
dB A_pim | J‘\Hl.fr' Hh\l"‘\ul_
DI TAATR Sl N A" P
293
dBm
Center 2.462 GHz Span 50 MHz
#Res BYWW 100 kHz #UBWY 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 4] Freq 248102 GHz -10.54 dBm
2 i Freq 2.48350 GHz -62.03 dBm

Data Rate: 11Mbps

Band edge plot for 2462MHz
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7.4.2 Out-Of-Band Emissions
Modulation: 802.11b
Data Rate 1Mbps

Channel Frequency 2412MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2412MHz

Frequency Range 150kHz —30MHz
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Mkr3 883.5 MHz
Ref 1.2 dBm Atten 10 dB 66.61 dBm
Peak
Log
10
dBf
Offst
0.3
dB
- =2 3
DI e e S e
29.7
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 i) Freq 142.8 MHz -62.49 dBm
2 4] Freq 285.1 MHz -65.84 dBm
3 5] Freq 283.5 MHz 68,81 dBm

Channel Frequency 2412MHz

Frequency Range 30MHz -1GHz

Mkrd 9.653 GHz |
Ref -1.2 dBm Atten 10 dB 57.12 dBm
Peak o
Log
10
dB/ ;)
Offst
0.8 a
dB o ?
DI e dood e o e e
29.7
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 i Freq 2.404 GHz 9,619 dBm

2 i Freq 4,829 GHz -32.15 dBm

3 i Freq 7.228 GHz -59.92 dBm

4 1 Freq 9.853 GHz -57.12 dBm

Channel Frequency 2412MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2437MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2437MHz

Frequency Range 150kHz —30MHz
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MkrZ 931.1 MHz
Ref -1.2 dBm Atten 10 dB £66.93 dBm
Peak
Log
10
dB/
Offst
0.8
dB
- 3
DI balt L+ P, 2 bl PN TN T ¢ At
29.9
dBm
Start 30 MHz Stop 1 GHz
#Res BUWW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 111.8 MHz 4901 dBm
2 1) Fraq 5145 MHz -88.23 dBm
3 1) Freq 931.1 MHz -86.93 dBm

Channel Frequency 2437MHz

Frequency Range 30MHz -1GHz

_b,.———
Mkrd 9.755 GHz
Ref -1.2 dBm Atten 10 dB 61.45 dBm
Peak o
Log 1
10
dB/ z
Offst ks
0.8
a5 s lo
DI el “’""""--«I.Jw-.u«-l ‘- Mt WW
299
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UVBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2,429 GH=z -10.59 dBm
2 {1} Freq 4 B8B0 GHz -40.18 dBm
3 {1} Freq 7.305 GH=z -32.54 dBm
4 {1} Freq 9.755 GHz -31.45 dBm

Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2462MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2462MHz

Frequency Range 150kHz —30MHz
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Mkr3 358.2 MHz
Ref -1.2 dBm Atten 10 dB -66.84 dBm
Peak
Log
10
dB/
Offst
0.8
dB
1 = 3
DI . U PO, -0 AT A el o]
300 [ :
dBm
Start 30 MHz Stop 1 GHz
#Res BUY 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 138.7 MHz -88.38 dBm
z 1) Fraq 392.2 MHz -87.15 dBm
3 (1} Freq 858.2 MHz -88.84 dBm

Channel Frequency 2462MHz

Frequency Range 30MHz -1GHz

Mkrd 9.857 GHz
Ref -1.2 dBm Atten 10 dB £3.97 dBm
Peak "
Log
10
dB/ =
Offst L+
0.8
dB i a
3!0 0 I t_.L.ﬂ“%_‘I““_,,..._ P AT PR ey
dBm
Start 1 GHz Stop 26.5 GHz
#Res BV 100 kHz #UBW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 {1} Freq 2.455 GHz -11.87 dBm

2 1) Freg 4.931 GHz -20.88 dBm

3 {1} Freq 7.381 GHz -81.94 dBm

4 1) Freq 9857 GHz -3 87 dBm

Channel Frequency 2462MHz

Frequency Range 1GHz — 26.5GHz
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Modulation: 802.11b
Data Rate 2Mbps

Channel Frequency 2412MHz Frequency Range 9kHz —150kHz

Channel Frequency 2412MHz Frequency Range 150kHz —30MHz
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Mkr3 764.1 MHz
Ref -1.2 dBm Atten 10 dB 67.03 dBm
Peak
Log
10 |
dBi
Offst
0.8 |
dB
1 = =
DI o L . [ .
30.0 !
dBm
Start 30 MHz Stop 1 GHz ||
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 90.2 MHz -87.78 dBm |
2 {1} Freq 338.8 MHz -88.82 dBm
3 {1} Freq 7841 MHz -87.03 dBm

Channel Frequency 2412MHz

Mkrd 9.653 GHz I
Ref -1.2 dBm Atten 10 dB -58.56 dBm
Peak I
Log
10
dB/
Offst T
0.8 .
dB ; o
g:](} Y E A-J-\n\-rl-m,,.l...-un.- et WWMWM
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #/BYW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 {1 Freq 2.404 GHz -11.6 dBm

2 {1 Freq 4,829 GHz 38,25 dBm

2 {1 Freq 7.228 GHz 61,22 dBm

4 {1 Freq 9.653 GHz -58 .58 dBm

Frequency Range 30MHz -1GHz

Channel Frequency 2412MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2437MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2437MHz

Frequency Range 150kHz —30MHz
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Mkr3 586.4 MHz
Ref-1.2 dBm Atten 10 dB 66 dBm
Peak
Log
10 |
dB/
Offst
0.8 |
dB . . .
D0 L VN . s o
297 !
dBm
Start 30 MHz Stop 1 GHz ||
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 91.2 MHz -88.01 dBm |
2 {1} Freq 339.7 MHz -858.94 dBm
3 {1} Freq 588.4 MHz -88 dBm

Channel Frequency 2437MHz

Frequency Range 30MHz -1GHz

Mkrd 9.755 GHz
Ref -1.2 dBm Atten 10 dB £1.12 dBm
Peak o
Log 3
10
dB/ z
Offst s
0.8
dB = N
& [+
DI b “"MWJ N P PR ! PP, Sy
29.7
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.642 s (1000 pis)
Marker Trace Type X Axis Amplitude

1 {1 Freq 2.429 GHz -9.788 dBm

2 {1 Freq 4£.880 GHz -40.14 dBm

3 1) Freq 7.305 GHz -§2.93 dBm

4 1) Freq 9.755 GHz -§1.12 dBm

Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz



http://www.tuv.com/

A TUVRheinland®

Produkte wWww.tuv.com

Products

Prufbericht - Nr.: IN23ISA3 001 Seite 56 von 112
Test Report No.: ULR-TC5688233000000040F Page 56 of 112

Channel Frequency 2462MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2462MHz

Frequency Range 150kHz —30MHz
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Mkr3 583.5 MHz
Ref -1.2 dBm Atten 10 dB 67.44 dBm
Peak
Log
10
dB/
Offst
0.3
dB
1 = =
(]| o el - A~ Y .
-30.4
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 92.1 MHz 6838 dBm
2 ) Freq 3485 MHz -67.38 dBm
3 ) Freq 583.5 MHz 6744 dBm

Channel Frequency 2462MHz

Mkrd 9.857 GHz I

Ref -1.2 dBm Atten 10 dB 66.12 dBm
Peak "
Log
10
dB/ =
Offst Q
0.8
dB 3
r a
-30.4
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Fraq 2.455 GHz -11.41 dBm

2 1} Fraq 4.931 GHz -39.44 dBm

3 1} Fraq 7.381 GHz 62,86 dBm

4 {1} Fraq 9.857 GHz 86.12 dBm

-
Frequency Range 30MHz -1GHz

Channel Frequency 2462MHz

Frequency Range 1GHz — 26.5GHz
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Modulation: 802.11b
Data Rate: 5.5Mbps

Channel Frequency 2412MHz Frequency Range 9kHz —150kHz

Channel Frequency 2412MHz Frequency Range 150kHz —30MHz
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Mkr3 746.6 MHz
Ref 1.2 dBm Atten 10 dB 67.42 dBm
Peak
Log
10
dB/
Offst
0.8
dB . = -
DI o . D e I — & .
293
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 5] Freq 82 .8 MHz -6%.5 dBm

2 5] Freq 381.2 MHz -88.4 dBm

3 1} Freq 748.8 MHz -67.42 dBm

Channel Frequency 2412MHz

Frequency Range 30MHz -1GHz

Mkr2 4.829 GHz
Ref -1.2 dBm Atten 10 dB -37.88 dBm
Peak "
Log
10
dBf 6
Offst
0.8
dB = |,
DI P N ..._I,..u ¢ . R A
293
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 Iy Fraq 2.404 GHz -11.2 dBm

2 IF Fraq 4,829 GHz -37.88 dBm

3 IF Fraq 7.228 GHz 63.67 dBm

Fl ) Fraq 9,853 GHz -£6.22 dBm

Channel Frequency 2412MHz

Frequency Range 1GHz — 26.5GH2
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Channel Frequency 2437MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2437MHz

Frequency Range 150kHz —30MHz
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Mkr3 876.7 MHz
Ref -1.2 dBm Atten 10 dB 67.33 dBm
Peak
Log
10
dB/
Offst
0.8
dB
4 z E]
DI o i D e i s et Pk
283
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 149.4 MHz -68.99 dBm
2 1} Freq 4359 MHz -87 89 dBm
3 %) Freq 876.7 MHz -67.33 dBm

Channel Frequency 2437MHz

Frequency Range 30MHz -1GHz

Mkrd 9.755 GHz
Ref 1.2 dBm Atten 10 dB 62.84 dBm
Peak &
Log 3
10
dB/ =
Offst o
0.8
dB . | s
[;ﬂ 3 w-l"‘""“*“""'--.mw—uﬁ"-—'.n T*-— e T VNS Ry WO LRy o
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 {1} Freq 2429 GHz -9.733 dBm

2 ¥ Freq 4,880 GHz &0 .57 dBm

3 1) Freq 7.305 GHz -65.05 dBm

4 1) Freq 9.755 GHz 6284 dBm

Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2462MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2462MHz

Frequency Range 150kHz —30MHz
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Mkr3 769.9 MHz
Ref -1.2 dBm Atten 10 dB 66 dBm
Peak
Log
10
di/
Offst
0.8
dB . - =
DI O O - ¢ .
-29.2
dBm
Start 30 MHz Stop 1 GHz
#Res BUW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 W Freq 98.0 MHz -87.97 dBm
2 W Freq 459.2 MHz -86.81 dBm
3 1 Freq 769.9 MHz 88 dBm

Channel Frequency 2462MHz

Frequency Range 30MHz -1GHz

Mkrd 9.857 GHz
Ref -1.2 dBm Atten 10 dB £3.69 dBm
Peak "
Log
10
dB/ z
Offst '
0.3
dB = a
pAN P IO 5 I S
dBm
Start 1 GHz Stop 26.5 GHz
#Res BUV 100 kHz #U/BW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1} Freg 2 455 GHz -11.12 dBm

2 %) Freg 4.931 GHz -20.13 dBm

3 {1} Freg 7.281 GHz 53,85 dBm

4 ) Freq 9 857 GHz 64389 dBm

Channel Frequency 2462MHz

Frequency Range 1GHz — 26.5GHz
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Modulation: 802.11b
Data Rate 11Mbps

Channel Frequency 2412MHz Frequency Range 9kHz —150kHz

Channel Frequency 2412MHz Frequency Range 150kHz —30MHz
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Mkr3 582.5 MHz
Ref -1.2 dBm Atten 10 dB £8.3 dBm
Peak
Log
10
dB/
Offst
0.8
dB .
200 = el
dBm
Start 30 MHz Stop 1 GHz
#Res BU 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 128.1 MHz -69.09 dBm
bl {1} Freg 281.1 MHz 88 .57 dBm
3 ) Freq 582 5 MHz 653 dBm

Channel Frequency 2412MHz

Mkrd 9.653 GHz

Frequency Range 30MHz -1GHz

Ref -1.2 dBm Atten 10 dB -59.31 dBm
Peak &
Log 3
10
dB/ =
Offst T
0.8 )
dB = o
&3
Dl P JL‘HM--‘.‘;LMM‘J- MMWM
29.0
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude

1 M Freq 2.404 GHz -10.34 dBm

2 ) Freq 4.829 GHz -38.5 dBm

3 1 Freq 7.228 GHz -61.89 dBm

4 ) Freq 9.853 GHz -59.31 dBm

Channel Frequency 2412MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2437MHz

Frequency Range 9kHz —150kHz

Channel Frequency 2437MHz

Frequency Range 150kHz —30MHz
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Mkr3 662.1 MHz

Ref -1.2 dBm Atten 10 dB £8.02 dBm
Peak
Log
10
dB/
Offst
0.3
dB = 3
DI it Lomrisins D Y- P
299
dBm
Center 515 MHz Span 970 MHz
#Res BU 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freg 151.4 MHz 68 &7 dBm
2 %)) Freq 410.8 MHz 68 42 dBm
3 5] Freq 862.1 MHz 68 02 dBm

Channel Frequency 2437MHz

Frequency Range 30MHz -1GHz

Mkrd 9.755 GHz

Ref -1.2 dBm Atten 10 dB 62.17 dBm
Peak o
Log 3
10
dB/f =
Offst '
0.8
dB 2 4
- P}
]| it L W R _MJIW [ . | bl smipiaphe T
29.9
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1} Freg 2.429 GHz -10.71 dBm

2 m Freq 4,880 GHz 39,25 dBm

3 1} Freq 7.305 GHz 84,12 dBm

4 1} Freq 9.755 GHz 8217 dBm

Channel Frequency 2437MHz

Frequency Range 1GHz — 26.5GHz
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Channel Frequency 2462MHz Frequency Range 9kHz —150kHz

Channel Frequency 2462MHz Frequency Range 150kHz —30MHz
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Mkr3 853.4 MHz

Ref -1.2 dBm Atten 10 dB 67.29 dBm
Peak
Log
10
dB/
Offst
0.8
dB
= 3
DI reralt = A2 i T s 2 A
293
dBm
Start 30 MHz Stop 1 GHz
#Res BU 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 {1} Freq £4.4 MHz -89.04 dBm

2 1} Freq 3883 MHz -87.768 dBm

3 1} Freq £53.4 MHz -47.28 dBm

Channel Frequency 2462MHz

Frequency Range 30MHz -1GHz

Mkrd 9.857 GHz
Ref -1.2 dBm Atten 10 dB £5.64 dBm
Peak N
Log 3
10
dB/ =
Offst L+
0.8
dB ; .
DI L ,.,._L.,M_*_i,__*#-_ - I P ST ey
293
dBm
Start 1 GHz Stop 26.5 GHz
#Res BUV 100 kHz #UBW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1} Freg 2,455 GHz -5.897 dBm

2 %) Freg 4.931 GHz -20.74 dBm

3 {1} Freg 7.281 GHz -61.48 dBm

4 ) Freq 9 857 GHz -85 84 dBm

Channel Frequency 2462MHz

Frequency Range 1GHz — 26.5GHz
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7.5 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 30MHz - 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 Clause 7 TEST METHODOLOGY

Table 7: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uv/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) = + 25 °C

Voltage = 3.3V AC to DC Adaptor

Relative humidity = 62 %
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer
Clause 7 TEST METHODOLOGY for more details

Test results for frequency range 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,
henve not reported

Test results for frequency range 30MHz — 1GHz

Measured Measured - .
Antgnn_a Frequency Emission Limit Margin
Polarization (MH2) (dBpV/m) (dBuv/m) (dB)

30.27 11.60 40.00 -28.40

50.13 15.70 40.00 -24.30

67.08 19.00 40.00 -21.00

88.83 13.00 43.50 -30.50

113.25 20.70 43.50 -22.80

Vertical 143.55 15.30 43.50 -28.20
260.87 14.30 46.00 -31.70

327.41 16.60 46.00 -29.40

436.85 19.20 46.00 -26.80

605.30 23.60 46.00 -22.40

773.51 26.10 46.00 -19.90

965.21 31.20 46.00 -14.80

54.54 11.80 40.00 -28.20

78.03 23.30 40.00 -16.70

90.36 15.70 43.50 -27.80

113.01 21.70 43.50 -21.80

171.57 24.70 43.50 -18.80

Horizontal 195.36 18.70 43.50 -24.80
260.06 14.10 46.00 -31.90

355.31 17.90 46.00 -28.10

443.48 19.90 46.00 -26.10

612.74 24.10 46.00 -21.90

768.98 25.20 46.00 -20.80

924.41 28.60 46.00 -17.40
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Peak (Vertical)
80
dBuv/im
60
40
20 67.08M /19 113'25"\:‘ 1207
50.13w} L 157 | ﬂ»\lwm - Nﬂ \ 14355M /153 b
30.27M/11.6 | T T ] F v
[, “W"Ju w ! 'M / h L W‘ N i WWMMMM Rt s
R T e e et R A TR N PRT WY LA e B T
0
-10] I
30MHz 100M 200MHz
Frequency Polarization: Vertical
Channel Frequency 30MHz — 200MHz Polarization Vertical
Peak (Horizontal)
80
dBuVim
60
40
1715TM/24.7
18.03M/233 113.01M/21.7
20 195.36M /
90.36M/15.7
54.54M/11.8
0
-10 T
30MHz 100M 200MHz
Frequency Polarization: Horizontal

Channel Frequency 30MHz — 200MHz

Polarization Horizontal
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Peak (Vertical)
80
dBuVim
60
—
40
965.21M /4
77351M/26.1 i ]
605.03M /236 T i
Pl bt A
20 436.85M/19.2 N
2741M/166 o -
08IMI143 el
WM bt M
Wbt AA4
0]
10
200MHz 1GHz
Frequency Polarization: Vertical
Channel Frequency 200MHz — 1GHz Polarization Vertical
Peak (Horizontal)
80
dBuVim
60
[
4
924.41M/ 286
612.74M /241 T66.98M/25.2
2 443.48M/19.9
355.31M/17.9
260.06M / 14.1
0]
10,
200MHz 1GHz

Frequency

Polarization: Horizontal

Channel Frequency 200MHz — 1GHz

Polarization Horizontal
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Test results for the frequencies in the range 1 GHz to 26.5 GHz

Modulation: 802.11b
Data Rate: 1Mbps

Channel Frequency llz\fgaalé;id Antenna Emission level Limit Margin (dB)
(MHz) (I?/IHZ) y Polarization (dBuV/m) (dBRV/m) g
2412(Pk) 79.90 * -
2412(Av) 73.16 * -
2390(Pk) 36.00 74 -38.00
2390(Av) Vertical 22.23 54 -31.77
4824(Pk) 44.70 74 -29.30
4824(Av) 37.94 54 -16.06
7236(Pk
36(Pk) No Harmonics Found
2412 7236(Av)
2412(Pk) 90.46 * -
2412(Av) 83.73 * -
2390(Pk) 38.11 74 -35.89
2390(Av) Horizontal 25.14 54 -28.86
4824(Pk) 45.43 74 -28.57
4824(Av) 39.55 54 -14.45
7236(Pk
36(Pk) No Harmonics Found
7236(Av)
2437Pk) 80.96 * -
2437(Av) 74.26 * -
4874(PK) Vertical 44.94 74 -29.06
4874(Av) 38.07 54 -15.93
7311(Pk) .
. 7311(AY) No Harmonics Found
2437Pk) 89.89 * -
2437(Av) 83.10 * -
4874(Pk) . 45.03 74 -28.97
Horizontal
4874(Av) 38.55 54 -15.45
7311(Pk .
7311EAV; No Harmonics Found
2483.5(PK) 36.18 74 -37.82
2483.5(Av) 22.64 54 -31.36
2462 (Pk) 80.23 * -
2462(Av) Vertical 73.43 * -
4924(Pk) 43.63 74 -30.37
4924(Av) 35.39 54 -18.61
7386(Pk) No Harmonics Found
2462 7386(Av)
2483.5(Pk) 36.58 74 -37.42
2483.5(Av) 24.44 54 -29.56
2462(Pk) 89.42 * -
2462(Av) Horizontal 82.65 * -
4924(Pk) 43.96 74 -30.04
4924(Av) 34.90 54 -19.10
7386
(Pk) No Harmonics Found
7386(Av)

*- . Indicate restricted band of operation §15.205

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

Channel Measured Emission .
Frequency Frequency Alntfan na level d L|m|/t Margin (dB)
(MH2) (MH2) Polarization (dBuV/m) (dBuv/im)
2412(PK) 79.86 * -
2412(Av) 73.20 * -
2390(Pk) 35.48 74 -38.52
2390(Av) ) 22.18 54 -31.82
4824(PK) Vertical 4525 74 2875
4824(Av) 37.12 54 -16.88
7236(Pk) .
No Harmonics Found
7236(Av)
2412 *
2412(Pk) 90.46 -
2412(Av) 83.80 * -
2390(Pk) 38.67 74 -35.33
2390(Av) ) 24.82 54 -29.18
4824(Pk) Horizontal 44.90 74 29.10
4824(Av) 36.32 54 -17.68
7236(Pk) .
No Harmonics Found
7236(Av)
2437Pk) 81.04 * -
2437(Av) 74.36 * -
4874(Pk) , 44.61 74 -29.39
Vertical
4874(Av) 35.70 54 -18.30
7311(PK) .
No Harmonics Found
7311(Av)
2437
2437PK) 90.32 * -
2437(Av) 83.53 * -
4874(Pk) ) 45.14 74 -28.86
Horizontal
4874(Av) 36.83 54 -17.17
7311(Pk) .
7311(A) No Harmonics Found
2483.5(PK) 36.37 74 -37.63
2483.5(Av) 22.74 54 -31.26
2462(PK) 80.37 * -
2462(Av 73.66 * -
4924EPk; Vertical 43.54 74 30.46
4924(Av) 34.67 54 -19.33
7386(Pk) .
7386(Av) No Harmonics Found
2480
2483.5(Pk) 36.67 74 -37.33
2483.5(Av) 24.78 54 -29.22
2462(Pk) 89.62 * -
2462(A 83.04 * -
4924EP\I3 Horizontal 45.01 74 28.99
4924(Av) 35.19 54 -18.81
7386(PK) _
No Harmonics Found
7386(Av)

*- . Indicate restricted band of operation §15.205

Pk: Peak Detector; Av: Average Detector
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Data Rate: 5.5Mbps

Channel Measured Emission .
Frequency Frequency Antenna level Limit Margin (dB)
(MHz2) (MHz2) Polarization (dBuV/m) (dBuv/m)
2412(PK) 81.02 * -
2412(Av) 72.93 * -
2390(Pk) 35.67 74 -38.33
2390(Av) Vertical 22.15 54 -31.85
4824(Pk) 44.25 74 -29.75
4824(Av) 31.77 54 -22.23
7236(Pk
(Pk) No Harmonics Found
0412 7236(Av)
2412(PK) 91.41 * -
2412(Av) 83.32 * -
2390(Pk) 39.20 74 -34.80
2390(Av) ) 24.77 54 -29.23
Horizontal
4824(Pk) 44.03 74 -29.97
4824(Av) 31.30 54 -22.70
7236(PKk
(Pk) No Harmonics Found
7236(Av)
2437PK) 81.81 * -
2437(Av) 73.64 * -
4874(Pk) Vertical 44.10 74 -29.90
4874(Av) 31.45 54 -22.55
7311(Pk
(Pk) No Harmonics Found
0437 7311(Av)
2437PK) 91.31 * -
2437(Av) 83.05 * -
4874(Pk) ) 45.00 74 -29.00
Horizontal
4874(Av) 31.77 54 -22.23
7311(PKk
(Pk) No Harmonics Found
7311(Av)
2483.5(Pk) 35.94 74 -38.06
2483.5(Av) 22.59 54 -31.41
2462(PK) 81.35 * -
2462(Av) Vertical 73.15 * -
4924(Pk) 42.62 74 -31.38
4924(Av) 30.71 54 -23.29
7386(Pk
(Pk) No Harmonics Found
2480 7386(Av)
2483.5(Pk) 37.34 74 -36.66
2483.5(Av) 23.95 54 -30.05
2462(Pk) 90.75 * -
2462(Av) _ 82.59 * -
Horizontal
4924(Pk) 43.39 74 -30.61
4924(Av) 30.99 54 -23.01
7386(Pk
(Pk) No Harmonics Found
7386(Av)

*- . Indicate restricted band of operation §15.205

Pk: Peak Detector; Av: Average Detector
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Data Rate: 11Mbps

F?ehqaLnennecly I':vrlggﬁg:]i(; Antenna Emission Limit Margin
(MHz2) (MHz2) Polarization level (dBuVv/m) (dBuv/m) (dB)
2412(PK) 81.04 * -
2412(Av) 72.36 * -
2390(Pk) 36.32 74 -37.68
2390(Av) Vertical 22.18 54 -31.82
4824(Pk) 44.43 74 -29.57
4824(Av) 33.88 54 -20.12
7236(Pk
(Pk) No Harmonics Found
2412 7236(Av)
2412(PK) 91.70 * -
2412(Av) 82.98 * -
2390(Pk) 39.48 74 -34.52
2390(Av) Horizontal 24.85 54 -29.15
4824(Pk) 44.22 74 -29.78
4824(Av) 32.54 54 -21.46
7236(PKk
(Pk) No Harmonics Found
7236(Av)
2437PK) 82.75 * -
2437(Av) 73.51 * -
4874(Pk) Vertical 44.93 74 -29.07
4874(Av) 3.72 54 -50.28
7311(Pk
(Pk) No Harmonics Found
0437 7311(Av)
2437PK) 91.91 * -
2437(Av) 82.40 * -
4874(Pk) Horizontal 44.06 74 -29.94
4874(Av) 32.54 54 -21.46
7311(PKk
(Pk) No Harmonics Found
7311(Av)
2483.5(Pk) 36.28 74 -37.72
2483.5(Av) 22.63 54 -31.37
2462(PK) 81.90 * -
2462(Av) Vertical 72.81 * -
4924(Pk) 44.68 74 -29.32
4924(Av) 33.00 54 -21.00
7386(Pk
(Pk) No Harmonics Found
2480 7386(Av)
2483.5(Pk) 37.99 74 -36.01
2483.5(Av) 24.16 54 -29.84
2462(Pk) 91.26 * -
2462(Av) _ 82.24 * -
Horizontal
4924(Pk) 44.13 74 -29.87
4924(Av) 31.95 54 -22.05
7386(Pk
(Pk) No Harmonics Found
7386(Av)

*- . Indicate restricted band of operation §15.205

Pk: Peak Detector; Av: Average Detector
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Worst case Plots
Modulation: 802.11b

Data Rate: 1Mbps

Channel Frequency 2412MHz
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Data Rate: 2Mbps
Channel Frequency 2412MHz

126
120

110

100

90

80

2411750000 GHz
79.868 dBuv/m

2412750000 GHz
73.202dBpv/m

70

60

50

Level in dBuV/m

40

30

20

10

-10

NN AN AN e A LA SN\ e AT N AAA oSN e

2390000000 GHz
35.485 dBuv/m

2390000000 GHz
22187 dBuv/m

v

SN RPSIN VAY. Vo

2300 2310

2320

2330 2340 2350 2360 2370 2380 2390

Frequency in MHz

2400 2410 2420 2430

Channel Frequency: 2412MHz

Polarization: Vertical

126
120

110

100

90

80

2412000000 GHz
90.466 dBuV/m

2412750000 GHz
83.805dBuv/m

JAYS
/ \

/ N

70

60

50

Level in dBuv/m

40

30

20

10

-10

DUNS VSV IS SN NIV SN VS U MUY N SUSNS SEGI SUUNUA O

2390000000 GHz
38.676 dBuV/m

2.390000000 GHz
24.822dBuvim

AN eI

v

AV ’ ™ML

2300 2310

2320 2330 2340 2350 2360 2370 2380 2390

Frequency in MHz

2400 2410 2420 2430

Channel Frequency: 2412MHz

Polarization: Horizontal



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com
Products

Prifbericht - Nr.: IN23ISA3 001 Seite 81 von 112
Test Report No.: ULR-TC5688233000000040F Page 81 of 112

120
110
100
90
2411750000 GHz
80 56.819 dBLV/m
FCCPart15C Peak
g 2';%2 Ozssogg?jr-imz 4824000000 GHz
= : 45252 dBUV/m
T e 4823750000 GHz
£ 37.129 dBUV/m
T e e R e e e T e e e S OPIRE A/
g
g s0
40
30
20
10
0
1 2 4 6 8 10 12 14 16 18
Frequency in GHz
Frequency range: 1 - 18 GHz Polarization: Vertical
120
110
100
2411250000 GHz
90 58.964 dBpv/m
2412750000 GHz
80 52.499 dBYV/m
FCCPart15C Peak
£ 70 4824000000 GHz
S 44,900 dBUV/m
=1
S 4823750000 GHz W'
£ 36.320 dBuV/1 M .
T el B U [ M —— WMWW S
g

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Frequency in GHz

Frequency range: 1 — 18 GHz Polarization: Horizontal



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:
Test Report No.:

IN23ISA3 001
ULR-TC5688233000000040F

Seite 82 von 112
Page 82 of 112

Data Rate: 5.5Mbps
Channel Frequency 2412MHz
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Data Rate: 11Mbps
Channel Frequency 2412MHz
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120

110

LY 2.412000000 GHz
58.639 dBUV/m
2411250000 GHz

80 49.875 dBuv/m

FCCPart15C Peak

70
4824000000 GHz
44,436 dBV/m
4824000000 GHz
33,888 dBUV/m

60

Level in dBuVv/m

50

40

30

20

10

10 12

Frequency in GHz

14 16 18

Frequency range: 1 - 18 GHz

Polarization: Vertical

120
110
100
%
80 2.412000000 GHz
64.939 dBUV/m
FCC Part15C Peak
g 10
S 2411250000 GHz
E 55.815 dBuV/m
2 4.824000000 GHz
< 44.225 dByV/m
T
3 4824000000 GHz
50 32,545 dBpV/m
40
30
20
10
0
1 2 4 6 8 10 12 14 16
Frequency in GHz

18

Frequency range: 1 - 18 GHz

No emissions found above 18GHz

Polarization: Horizontal



http://www.tuv.com/

A TUVRheinland®

Produkte wWww.tuv.com

Products

Prufbericht - Nr.: IN23ISA3 001 Seite 86 von 112
Test Report No.: ULR-TC5688233000000040F Page 86 of 112

8 TEST RESULTS FOR BLUETOOTH LOW ENERGY

8.1 Maximum Peak Conducted Output Power

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (b)(3)
Test Method Subclause 11.9.1.1 of ANSI C63.10
Measurement Bandwidth 1 MHz
Detector Peak
Port of testing Antenna port
Requirement Power <1 W (30 dBm) & e.i.r.p <4 W (36 dBm)
EUT 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 3.3V AC to DC Adaptor Relative humidity: 62%

KDB Guidelines applied:

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 (0.8dB)

3. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (3.6 dBi)

Data Measured Maximum | Power | e.i.r.p
rate Channel Peak e.i.rp Limit limit
Frequency(MHz Power o
(Mbps) | | cauency(MHz) @Bm) | (@Bm) | (@Bm) | (dBm)
2402 7.08 10.68 30 36
1 2440 6.96 10.56 30 36
2480 6.68 10.28 30 36
Mkr1 2.401932 GHz |
Ref 16.8 dBm Atten 20 dB T7.082 dBm
Peak
1
Log &
10 T
dB/ ] .
Offst - .
10.8 7 M‘““H.,_h
dB 7
M1 52
53 FC
AA
Center 2.402 GHz Span 5 MHz
#Res BW 1 MHz #UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz
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Ref 16.8 dBm

Mkr1 2.439857 GHz
Atten 20 dB 6.969 dBm

Peak
Log

]

10
dB/

e .

Offst
10.8 vl

L~ -"“"-.,

dBg |~

M1 52
53 FC

Center 2.44 GHz

#Res BW 1 MHz

Span 5 MHz
#UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2440MHz

Ref 16.8 dBm

Mkr1 2.479932 GHz
Atten 20 dB 6.686 dBm

Peak
Log

K H

10
dB/

e T
- S

%ff;t /,r ey

L e

dB e

M1 52
53 FC

Center 2.48 GHz

#Res BW 1 MHz

Span 5 MHz
#UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz
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8.2 Maximum Power Spectral Density

Result Pass
Test Specification FCC part 15 Subpart C 15.247 (e)

Test Method Subclause 11.10.2 of ANSI C63.10

Measurement Bandwidth 100 kHz

Detector Peak detector

Port of testing Antenna port

For digitally modulated systems, the power spectral
Requirement density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm

Test Method:

EUT 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25°C Voltage = 3.3V AC to DC Adaptor Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.4 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 PSD (dBm) = Measured Peak PSD (dBm) + Attenuator factor (10dB) +

Cable loss (0.8dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3.6 dBi

Data
rate Channel g::ksgseg PSD Limit
(Mbps) Frequency(MHz) (dBm/100kHz) (dBm/100kHz)
2402 7.04
1 2440 6.80
2480 6.63
Mkr1 2.402197 GHz
Ref 15.8 dBm Atten 15 dB 7.046 dBm
Peak N
L‘m f‘\.-_._ oy WR
10 AN
dB/ N,
Offst 2
10.8 Vi \
dB /,-" \\
L -
.l"{ MH""‘-«
Al ..r"'""“
M1 S2
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402MHz
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Ref 15.8 dBm

Atten 15 dB

Mkr1 2.439698 GHz
6.808 dBm

Peak
Log

' G N

10
dB/f

/T

Ofist
10.8

ra

dB

M1 52
53 FC

Center 2.44 GHz

#Res BW 100 kHz

#/BW 300 kHz

Span 3 MHz

Sweep 9.99 ms (1000 pts)

Channel Frequency: 2440MHz

Ref 15.8 dBm

Atten 15 dB

Mkr1 2.479692 GHz
6.639 dBm

Peak
Log

1

@ -

10
dB/f

TN

Oftst
10.8

rd

dB

M1 52
33 FC

Center 2.48 GHz

#Res BW 100 kHz

#V/BW 300 kHz

Span 3 MHz
Sweep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz
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8.3 DTS Bandwidth & 99% Bandwidth
Result Pass
Test Specification FCC part 15 Subpart C 15.247 (a) (2)
Test Method Subclause 11.8.1 & 6.9.3 of ANSI C63.10

100 kHz for x dB bandwidth

Measurement Bandwidth 1 to 5% of OCB for 99% bandwidth

Detector Peak
Port of testing Antenna port
Requirement The minimum 6 dB bandwidth shall be at least 500 kHz

Test Method:

Spectrum Analyzer

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 3.3V AC to DC Adaptor Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.2 in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:
1. Allthe losses are included during measurement and final values are mentioned in the test report.

Channel 6 dB 99%

Frequency | Bandwidth | OBW
(MHz) (kHz) (MHz)

2402 726.15 1.06

2440 726.53 1.06

2480 739.93 1.06

Ch Freq 2.402 GHz
ccupied Bandwidih
Ref 15.8 dBm Atten 15 dB
#Peak
Log 2 TS
10 wid N
dB/ e R e
Offst
10.8
dB
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0623 MHz xdB 60048
Transmit Freq Error -53.295 kHz
% dB Bandwidth 726.159 kHz

Channel Frequency: 2402MHz
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Ch Freq

Occupied Bandwidth

Ref 15.8 dBm

Atten 15 dB

#Peak

Log

N el R . 2N
N

10

Bl [

Offst |

10.8

dB

Center 2.44 GHz
#Res BW 100 kHz

#FVBW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr
1.0625 MHz x dB

Transmit Freq Error -56.537 kHz

x dB Bandwidth 726.538 kHz

Span 3 MHz

93.00 %
-6.00 dB

Channel Frequency: 2440MHz

Ch Freg

Occupied Bandwidth

Ref 15.8 dBm

Atten 15 dB

#Peak

Log

10

dB/ i
Offst '

10.8

dB

Center 2.48 GHz
#Res BW 100 kHz

Span 3 MHz

#/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr
1.0663 MHz x dB

Transmit Freq Error -57.093 kHz

% dB Bandwidth 739.933 kHz

99.00 %
-6.00 dB

Channel Frequency: 2480MHz



http://www.tuv.com/

Produkte
Products

A TUVRheinland®

www.tuv.com

Prifbericht - Nr.:
Test Report No.:

IN23ISA3 001 Seite 95 von 112
ULR-TC5688233000000040F Page 95 of 112

8.4 Emissions in non-restricted frequency bands and Conducted

Spurious Emission
Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

Pass

FCC part 15 Subpart C 15.247 (d)
Subclause 11.11 of ANSI C63.10
100 kHz

Peak

Antenna port

In any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least
30dB below that in the 100kHz bandwidth within the band
that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the
peak conducted power limits

If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval,
the attenuation required under this paragraph shall be 30
dB instead of 20 dB

Spectrum Analyzer

EUT

Test Condition

Normal Test Condition:

10 dB attenuator

Temperature (Norm) = +25 °C Voltage = 3.3V AC to DC Adaptor Relative humidity: 62 %

KDB Guidelines applied:

Measurements were made as per section 8.5 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. Final Value (dBm) = Measured Value (dBm) + Attenuator factor (10dB) + Cable loss (0.8dB)

3. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 3.6 dBi

8.4.1 Band edge and reference plots

Value
Channel Band at Reference Minimum
edge Band A-B o
Frequency Value (B) Limit
(MH2) Frequency | edge (dBm) (dBc) (dBc)
(MHz) (A)
(dBm)
2402 2400.00 -34.13 7.04 -41.17 -20
2480 2483.50 -36.32 6.63 -42.95 -20
Mkr1 2.402197 GHz
Ref 15.8 dBm Atten 15 dB 7.046 dBm
Peak N
Log R
10 N
dB/ N,
Offst ¢
10.8 Vi
dB /;" \
e -
/ T—
ul.,. .4-"""“
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot for Channel Frequency 2402MHz
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Ref 15.8 dBm

Mkr1 2.479692 GHz

Atten 15 dB 6.639 dBm

Peak
Log

1
N RN

10
dB/f

TN

Offst
10.8

A N

dB

M1 52
33 FC

Center 2.48 GHz
#Res BW 100 kHz

Span 3 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot for Channel Frequency 2480MHz

Mkr3 2.40195 GHz I

Ref 15.8 dBm Atten 15 dB 7.004 dBm
Peak g
Log ’F
10 I| Ill
dB/ J \
Offst .
10.8 al) | o
]
dB Gy Lpa ™ MN %d‘-\. N by "
DI T " v LAl K™
-13.0
dBm
Center 2.402 GHz Span 30 MHz ||
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 {1} Freq 239000 GHz -43.07 dBm

2 {1} Freq 240000 GHz -34.13 dBm

3 {1} Freq 240195 GHz 7.004 dBm

Channel Frequency: 2402MHz
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Mkr2 2.48350 GHz |

Ref 15.8 dBm Atten 15 dB -36.32 dBm
Peak
Log
- JF .\
dB/ J \
Offst
10.8 N
WO o)
d8 ey W add %V“‘"W e
DI
13.4
dBm
Center 2.48 GHz Span 30 MHz
#Res BW 100 kHz #/BYW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5] Freq 2.47992 GHz 8.512 dBm
2 )] Fraq 245350 GHz -26.32 dBm

8.4.2 Out-Of-Band Emissions

Channel Frequency: 2480MHz

Channel Frequency 2402MHz Frequency Range 9 kHz — 150 kHz
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Channel Frequency 2402MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 745.6 MHz
Ref 15.8 dBm Atten 15 dB -50.09 dBm
Peak
Log
10
dB/
Offst
10.8
dB
1 2 E]
DI air 2 SV, -
13.0
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 i Fraq 97.0 MHz -51.25 dBm
2 1) Freq 302.8 MHz -49.85 dBm
3 ] Fraq T45.8 MHz -50.09 dBm

Channel Frequency 2402MHz

Frequency Range 30 MHz — 1GHz
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Mkrd 18.995 GHz
Ref 15.8 dBm Atten 15 dB -49.48 dBm
Peak
O
Log
10
dBf
Offst
10.8
dB 2 - s
P SRS RS ettt
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.404 GHz 6.088 dBm
z {1 Fraq 2838 GHz -47.29 dBm
2 n Freq 9.802 GHz -45.08 dBm
4 {1 Fraq 18.995 GHz -48 48 dBm

Channel Frequency 2402MHz

Frequency Range 1 GHz — 26.5GHz

Channel Frequency 2440MHz

Frequency Range 9 kHz — 150 kHz
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Channel Frequency 2440MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 779.6 MHz
Ref 15.8 dBm Atten 15 dB 49.79 dBm
Peak
Log
10
dB/
Offst
10.8
dB
2 = E]
DI - b el et
13.2
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 1005 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 113.5 MHz -51.62 dBm

2 ] Fraq 3388 MHz -50.27 dBm

3 i Fraq 779.8 MHz -49.79 dBm

Channel Frequency 2440MHz

Frequency Range 30 MHz — 1GHz
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Mkr3 9.755 GHz
Ref 15.8 dBm Atten 15 dB -A47.94 dBm
Peak n
Log
10
dBf
Offst
10.8
dB z 5
[':I3 2 pre T L Y"-“-‘ N PP S AV Sty
dB;n
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freg 2.429 GHz 5512 dBm
2 ) Freq 2812 GHz -48.81 dBm
2 ) Freq 9.755 GHz _47.94 dBm

Channel Frequency 2440MHz

Frequency Range 1 GHz — 26.5GHz

Channel Frequency 2480MHz

Frequency Range 9 kHz - 150 kHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.:

IN23ISA3 001

ULR-TC5688233000000040F

Seite 103 von 112
Page 103 of 112

Channel Frequency 2480MHz

Frequency Range 150 kHz — 30 MHz

Mkr3 880.6 MHz
Ref 15.8 dBm Atten 15 dB -50.76 dBm
Peak
Log
10
dB/
Offst
10.8
" ; :
o - L+ S
134 S === et
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 1005 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5] Freg 141.7 MHz -52.21 dBm
2 1 Frag 851.4 MHz -48.98 dBm
3 m Freg 280.8 MHz -50.78 dBm

Channel Frequency 2480MHz

Frequency Range 30 MHz — 1GHz
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Mkrd 16.417 GHz
Ref 15.8 dBm Atten 15 dB 43.45 dBm
Peak "
Log
10
dBf
Offst
10.8
dB = 2 ,
DI |, e AL, -SSPV S P e
134
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.642 s (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2,480 GHz 5.883 dBm
2 ] Fraq 2,838 GHz -48.75 dBm
3 5] Fraq 9924 GHz -48.74 dBm
4 ) Freq 18.417 GHz -48.45 dBm

Channel Frequency 2480MHz

Frequency Range 1 GHz — 26.5GHz
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8.5 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 30MHz - 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 8: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uv/m) (dBuV/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) = + 25 °C

Voltage = 3.3V AC to DC Adaptor

Relative humidity = 62 %



http://www.tuv.com/

A TUVRheinland®

Produkte wWww.tuv.com

Products

Prufbericht - Nr.: IN23ISA3 001 Seite 106 von 112
Test Report No.: ULR-TC5688233000000040F Page 106 of 112

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 9kHz — 30MHz

No emissions found in frequency range 9 kHz to 30 MHz, and measured levels are below 20dB from the limit line,
henve not reported

Test results for frequency range 30MHz — 1GHz

Measured Measured - .
Antgnn_a Frequency Emission Limit Margin
Polarization (MH2) (dBpV/m) (dBuv/m) (dB)

30.27 11.60 40.00 -28.40

50.13 15.70 40.00 -24.30

67.08 19.00 40.00 -21.00

88.83 13.00 43.50 -30.50

113.25 20.70 43.50 -22.80

Vertical 143.55 15.30 43.50 -28.20
260.87 14.30 46.00 -31.70

327.41 16.60 46.00 -29.40

436.85 19.20 46.00 -26.80

605.30 23.60 46.00 -22.40

773.51 26.10 46.00 -19.90

965.21 31.20 46.00 -14.80

54.54 11.80 40.00 -28.20

78.03 23.30 40.00 -16.70

90.36 15.70 43.50 -27.80

113.01 21.70 43.50 -21.80

171.57 24.70 43.50 -18.80

Horizontal 195.36 18.70 43.50 -24.80
260.06 14.10 46.00 -31.90

355.31 17.90 46.00 -28.10

443.48 19.90 46.00 -26.10

612.74 24.10 46.00 -21.90

768.98 25.20 46.00 -20.80

924.41 28.60 46.00 -17.40
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Test results for the frequencies above 1GHz

FSethLnennei:Iy Ilz\fggalé;?)l/ Ant'enn.a Emission Limit Margin (dB)
(MH2) (MH2) Polarization (dBpuVv/m) (dBpuVv/m)
2402(Pk) 90.29 * -
2402(Av) 88.76 * -
2390(Pk) 56.21 74 -17.79
2390(Av) i 22.66 54 -31.34
4804(Pk) Vertical 41.04 74 -32.96
4804(Av) 28.94 54 -25.06
7206(Pk) 46.52 74 -27.48
2402 7206(Av) 35.31 54 -18.69
2402(PkK) 101.65 * -
2402(Av) 100.15 * -
2390(Pk) 66.97 74 -7.03
2390(Av) ) 25.63 54 -28.37
Horizontal
4804(Pk) 41.41 74 -32.59
4804(Av) 28.72 54 -25.28
7206(Pk) 46.07 74 -27.93
7206(Av) 34.53 54 -19.47
2440(Pk) 90.46 * -
2440(Av) 88.95 * -
4880(Pk) Vertical 41.19 74 -32.81
4880(Av) 29.49 54 -24.51
7320(Pk) 47.87 74 -26.13
2440 7320(Av) 36.35 54 -17.65
2440(Pk) 101.53 * -
2440(Av) 100.03 * -
4880(Pk) . 41.77 74 -32.23
Horizontal
4880(Av) 29.39 54 -24.61
7320(Pk) 48.40 74 -25.60
7320(Av) 34.80 54 -19.20
2483.5(PK) 62.40 74 -11.60
2483.5(Av) 29.19 54 -24.81
2480(Pk) 89.97 * -
2480(Av) Vertical 88.45 * -
4960(Pk) 41.30 74 -32.70
4960(Av) 29.26 54 -24.74
7440(Pk) 50.43 74 -23.57
9480 7440(Av) 38.52 54 -15.48
2483.5(PK) 72.99 74 -1.01
2483.5(Av) 38.89 54 -15.11
2480(Pk) 100.54 * -
2480(Av) _ 99.05 * -
Horizontal
4960(Pk) 42.07 74 -31.93
4960(Av) 30.45 54 -23.55
7440(Pk) 47.28 74 -26.72
7440(Av) 34.90 54 -19.10

*- . Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Worst case Plots
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126
120

110

2401750000 GHz
90.292 dBpv/m

2402000000 GHz
88.767 dBuv/m

2390000000 GHz i
56.214 dBYiV/m =

Level in dBuV/m

oA
AAAL ~
Ny

\ ™

A NN o~ i

2390000000 GHz AN
22,661 dBLV/m o~ |
~ Jv/«/“ ~-

A~ AN A ~
/ A

A n Vind
AV,

2300 2310

2320

2330 2340 2350 2360 2370 2380 2390 2400 2410

Frequency in MHz

Channel Frequency: 2402MHz

Polarization: Vertical

140

130

120

110

2401750000 GHz
101.650 dBuv/m

2402000000 GHz
100.150 dByV/m

2390000000 GHz [
66.977 dBLV/m [\

Level in dBuv/m
~
3

e S
2390000000 GHz Jv/\«“”
25637dBUVIM
n

0
2300 2310

2320

2330 2340 2350 2360 2370 2380 2390 2400 2410

Frequency in MHz

Channel Frequency: 2402MHz

Polarization: Horizontal



http://www.tuv.com/

Produkte
Products

A TUVRheinland®

www.tuv.com

Prufbericht - Nr.: IN23ISA3 001

Test Report No.:

ULR-TC5688233000000040F

Seite 111 von 112
Page 111 of 112

Level in dBuv/m

108
100
2.401750000 GHz
66,863 dBYV/m
9%
2402000000 GHz
65365 dBpv/m 4804000000 GHz 7.206000000 GHz
80 41040 dByV/m 46527 dBUV/m
FCCPart15C Peak
70
4804000000 GHz 7205250000 GHz
28.946 dBYV/M 35,318 dBUV/m
60
50
40
30
20
10
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Frequency in GHz

Frequency range: 1 - 18 GHz

Polarization: Vertical
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Frequency range: 1 - 18 GHz

No emissions found above 18GHz

Polarization: Horizontal
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