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TEST SUMMARY
Applicable Standard
Test Item Result
FCC ISED
: RSS 247 Issue 2,
Maximum conducted (Peak) output power FCC 15.247(b)(2) Section 5.4 (b) Pass
. . RSS 247 Issue 2,
Maximum Power Spectral Density FCC 15.247(e) Section 5.2 (b) NA
. RSS 247 Issue 2,
DTS Bandwidth FCC 15.247(a)(iii) Section 5.1 (b) Pass
. RSS 247 Issue 2,
Channel Frequency Seperation 15.247(a)(1) Section 5.1 (b) Pass
: RSS 247 Issue 2,
Number of Hopping Channels 15.247(a)(iii) Section 5.1 (d) Pass
. . RSS 247 Issue 2,
Time of Occupancy(Dwell Time) 15.247(a)(iii) Section 5.1 (d) Pass
Emissions in non-restricted frequency FCC 15.247(d) RSS 24_7 Issue 2, Pass
bands Section 5.5
Spurious Radiated Emissions and FCC 15.209 / FCC RSS-Gen Issue 5, Pass
Restricted Bands of Operation 15.205 Section 8.9 /8.10
Conducted Emissions on a.c power Lines FCC 15.207 RSS-Gen Issue 5, Pass
Section 8.8

Product Category: Electronics Testing
Test Discipline: EMC Test Facility

Compliance statement for Part 15.203:

“THE ANTENNA WITH A SPECIAL CONNECTOR (RP-TNC) USED, WITH NO POSSIBILITY OF REPLACEMENT WITH A NON-
APPROVED ANTENNA BY THE END-USER. THEREFORE, THE EUT IS CONSIDERED TO COMPLY WITH THIS PROVISION.”
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REVISION HISTORY OF THIS REPORT
Report Number Version Description Issue date
ULR-TC568821300000035F 01 Initial issue of report 2021-07-01
ULR-TC568821300000035F 02 Reviewer comments 2021-07-09
_ updated
ULR-TC568821300000035F 03 Reviewer comments 2021-07-12
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 DIAGRAMS

BILL OF MATERIAL

© © N o g &> w N BB

USER MANUAL

10. MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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2 TEST SITES

2.1 Testing Facilities

1. TUV Rheinland (India) Pvt.Ltd.,
27/B, 2nd Cross,
ElectronicCityPhasel
Bangalore — 560 100,

India

Radiated Measurement site type :
Fully anechoic chamber (used for above 1 GHz
measurements)

2. TUV Rheinland (India) Pvt.Ltd.,

108 , Beside ISBR Business School,

Electronic city Phase |

Bangalore - 560 100.

India

Radiated Measurement site type :
Semi anechoic chamber (used for below 1 GHz
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
EMI Receiver Rohde & ESW 44 | 101732 4.73 SP5 | 27.01.2022 Yearly
Schwarz
Active loop . FMZB 1519B-
antenna Frankonia 1519 B 00111 - 28.02.2022 Yearly
Balloon and Schwarzbeck g':;’ 4B/'
Biconical mess- BBA- 01028 - 02.09.2021 Yearly
Antenna elektronik )
9106 Radiated
Log - Periodical SChlf’n"zrszst_’eCk VUSLP- | 9111B- ) 31082021 | Yearl Spurious
Antenna . 9111B 111 we y Emission
elektronik
Horn Antenna Frankonia HAX-18 802 - 01.03.2022 Yearly
Semi Anechoic Frankonia i i i i i
Chamber
Fully Anechoic
Chamber Albatross - - - - -
Antenna-
Spectrum Agilent UsS41192 Port
Analyser Technologies E4407B 772 A.14.06 10.08.2021 vearly Conducted
test
Pulse Limiter Rohde & | ESHS- | 100811 : 04082021 | Yearly | ACPower
Schwarz Z2 line
Rohde & conducted
LISN Schwarz ENV216 100022 - 04.09.2021 Yearly emission
Table 2: Instrument application Software versions
SL. No. Test Type Application Version
software
1 Radiated spurious emission measurement in EMC 32 10.60.00
SAC
2 Radiated spurious eg&sgon measurement in EMC 32 10.60.00
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

HWB11AC-PRTM is a carrier board with System on Module. The module to be used inside the Honeywell Products.
The Module has Dual Band WIFI (2.4GHz & 5GHz) and BLUETOOTH radio interface. This module communicates

with external host using SDIO interface for WIFI and UART for BLUETOOTH.

This Module supports 802.11a/b/g/n/ac for WIFI and Supports BT (Basic , EDR & BLE) The module will act as Access
Point / Master only in NON - DFS bands. In the DFS band, the Module acts as Slave /Station device which do not

have Radar detection functionality.

Powered with QCA6174A, HWB11AC-PRTM achieve the best possible connectivity and performance in RF

Environment.

3.1 Ratings and System Details of EQuipment under Test

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

Radio Protocol Bluetooth

Operating Frequency Range 2400MHz-2483.5MHz

No. of Channels 79
Channel Spacing 1MHz
Transmitting Power Level Refer Clause 11

Maximum Measured peak

conducted power 8.49 dBm (1Mbps 2480MHz)

Modulation GFSK, pi/4-DQPSK,8-DPSK
Data Rates 1Mbps,2Mbps,3Mbps

Number of antennas 1

Antenna Gain 2.35dBi

Antenna Type Omni-directional Dipole Antenna
Supply Voltage to Product 5.0V DC, 0.5A

Storage temp: -20°C to +70°C Relative Humidity <95%

Environmental conditions

Operating Temp: -20°C to +60°C Relative Humidity <95%

EUT Dimension(L x W) 80 x 37 x 18mm (L x W x H)

*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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Note: Product HWB11AC-PRTM has multiple protocols. All the supported wireless protocols and their respective
test results are issued in separate test reports, refer clause 4.7 Report references

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 +3dB
Unwanted Emissions, conducted +3 dB
All emissions, radiated +6 dB
Temperature +3TC

Supply Voltages +3 %

Time 5%

Note: The Listed Measurement Uncertainties are the worst-case uncertainty, for the respective test cases. Above
Table is for reporting purpose only and not used in determining Final Pass/Fail verdict.
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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 channel.

4.2 Test Operation and Test Software

Hardware Version Identification number (HVIN) : 50180228-001
Software version : 10.17.98.0257

4.3 Special Accessories and Auxiliary Equipment

Test laptop (QRCT tool with Software Version : 3.0.296.0),
LAN cable

4.4 Simultaneous Transmission

This product does not supports Simultaneous transmission

4.5 Countermeasures to achieve EMC Compliance
- No

4.6 List of frequencies

Frequency Band Channel No. Channel Frequency

(MHz) (MH2z)

0 2402

1 2403

2 2404

3 2405

37 2439

2400 — 2483.5 38 2440
39 2441

BT(BDR+EDR) 20 2442
74 2476

75 2477

78 2480

Table 5: List of Bluetooth center Frequencies

Channel used for Bluetooth testing
Channel low: 2402MHz
Channel mid : 2440MHz
Channel high : 2480MHz
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Note:

4.7 Report references

TUV Sample Identification number ;: A003068621-001— Radiated test Sample
A003068621-001— Conducted test Sample

Note: Product HWB11AC-PRTM has multiple protocols. All the supported wireless protocols and their respective

test results are issued in saparate test reports, following table lists the report numbers.

Radio Protocol

Report Number

RF test report for Wi-Fi (2.4GHz) & BLE (2.4GHz)

ULR-TC568821300000033F

RF test report for Wi-Fi (5GHz)

ULR-TC568821300000034F

RF test report for Bluetooth (2.4GHz) — (This report)

ULR-TC568821300000035F
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5 Operational Description

This HWB11AC-PRTM is a WiFi/BT system on module which will be placed inside the Honeywell products like
printers, barcode scanners, RFID readers etc. to enable wireless connectivity. This module includes MAC &
physical layer of 802.11a/b/g/n/ac and the Bluetooth modem.

This module operates on 5.0V DC Power supply with internal on board regulation to generate 3.3v for powering
ON all the circuits. The entire RF circuits is enclosed in RF shield of dimension 25mm X 25mm.

The module uses internal power amplifier and LNA for 2.4GHz frequency band and an external front end chip
for 5GHz frequency band. All filters and diplexers are included in the module to ensure maximum power flatness
and optimum VSWR. The module has one antenna chain for 1X1 output.

The module supports range of data rates from 1Mbps in 802.11b mode to MCS9 in 802.11ac mode. This chipset
also supports concurrent operation of Bluetooth (Version 5.0) for wireless connectivity during browsing or other
device applications. Along with both standard and high speed (HS) Bluetooth data rates, Bluetooth low energy
modes are also supported. Hardware WAPI acceleration engine, AES, TKIP, WPA and WPA2 are supported to
provide the latest security requirement on your network.

The Device communicates with HOST using SDIO interface for WIFI and UART interface for BLUETOOTH.

6 Block Diagram

-

30 pin connector

( A
VvDDIO 3 .j\-[ AT-39 US|
— voossy | " sGHz Diplexer | 1 ¢ ler 2.415GHz |, RP TNCRF |
'd Y WiFi EN k X F Fens e .:_‘-I.Ij: il =| Connector
WIFi SDIO ' -~ . )
| /O 'Hv; ICABTTAA : « BFF
3.3t0 1.8 BT UART | sorz || Opo Coupler || 2415GHz
Level . F FEM 2 | 245Gk
BT H_Awake
converter a
BTEN ||
— o RF SOM
k S
RF Shield
EEPROM
| >0V DC Power Ve N 5to3.3v - 3.3V DC Power Supply
Regulator

— ~—



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prafbericht - Nr.:
Test Report No.:

ULR-TC568821300000035F

Seite 12 von 64
Page 12 of 64

/ TEST METHODOLOGY

7.1 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

7.1.1 Test Setup Configuration

EUT

C——— 1

3m test distance
4

EMI-Receiver

Hp

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

3am

o
*

Turntable

A

L

Pre-Amplifier

Measuring Receiver/
Spectrum Analyzer

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

3m

F 3

EUT

y Turntable

Ground

Y

| Pre-Amplifier

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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8 TEST RESULTS

8.1 Maximum conducted (Peak) output power
Result Pass

FCC part 15 Subpart C 15.247 (b)(1) / RSS 247 Issue

Test Specification 2, Section 5.4 (b)

Test Method Subclause 7.8.5 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)
Test Setup

EUT - 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 5.0V AC to DC Adaptor Relative humidity: 62%

KDB Guidelines applied:

Measurements were made as per section 10 b (6) (i) 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) +
4. This product do not support additional beamforming gain / directional gain, it uses signal antenna and hence
directional gain of the single antenna is 2.35 dBi
5. Maximum (e.i.r.p) = Maximum Peak output power (dBm) + antenna gain (2.35 dBi)

Data Rate: 1Mbps

Data Channel Measured Maximum | e.i.r.p Margin
rate Frequency Peak Power e.i.r.p Limit (dg)
(Mbps) (MHz) (dBm) (dBm) (dBm)
2402 8.02 10.35 36 -25.98
1 2440 8.49 10.84 36 -25.84
2480 8.43 10.78 36 -25.22
Mkr1 2.402095 GHz I
Ref 18.5 dBm Atten 20 dB 8.022 dBm
Peak
Log o
10 I —~—t
dB/ ’_J_,,--"""FF ""“-u,_“_ﬁ_“
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 Data rate: 1Mbps
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Mkr1 2.440152 GHz
Ref 1.5 dBm Atten 20 dB 8.497 dBm
Peak
Log

10 T
dB/ - ,,---"’"Jff T
Offst ]
10.5
dB

K H

M1 52
33 FC

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

Channel Frequency: 2440MHz Data rate: 1Mbps

Mkr1 2.479869 GHz I
Ref 18.5 dBm Atten 20 dB 8.432 dBm
Peak
1
Log o
——

dBI‘I _',.——"""-'-# ‘H‘-‘H“‘"—-..._‘_'
Offst | — ]
10.5
dB
M1 S2
53 FC

AA
Center 2.48 GHz Span 3 MHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2480MHz Data rate: 1Mbps
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Data Rate: 2Mbps

Data Channel Measured Maximum | e.i.r.p Margin
rate Frequency Peak Power e.i.r.p Limit (dg)
(Mbps) (MHz) (dBm) (dBm) (dBm)
2402 6.58 8.93 36 -27.07
2 2440 7.06 9.41 36 -26.59
2480 6.82 9.17 36 -26.83
Mkr1 2.402137 GHz
Ref 17 dBm Atten 20 dB 6.582 dBm
Peak
1
Log &
10 T S
L E
dB/ ] i
Offst | B
10.5
dB
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2402MHz
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Ref 18 dBm

Mkr1 2.440173 GHz
Atten 20 dB 7.06 dBm

Peak
Log

10
dB/

Offst | "

10.5

dB

M1 52
33 FC

Center 2.44 GHz
#Res BW 1 MHz

Span 3 MHz
#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Ref 18 dBm

Channel Frequency 2440MHz

Mkr1 2.479827 GHz
Atten 20 dB 6.823 dBm

Peak
Log

10

Offst
10.5

dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

Span 3 MHz
#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2480MHz
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Data Rate: 3Mbps

Data Channel Measured Maximum | e.i.r.p Margin
rate Frequency Peak Power e.i.r.p Limit (dg)
(Mbps) (MHz) (dBm) (dBm) (dBm)
2402 7.00 9.35 36 -26.65
3 2440 7.48 9.83 36 -26.17
2480 7.26 9.61 36 -26.39
Mkr1 2.402005 GHz
Ref 17 dBm Atten 20 dB 7.004 dBm
Peak |
Log <
10 o T
Offst " Y
10.5
dB
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 1 MHz #UBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2402MHz



http://www.tuv.com/

Produkte
Products

A TUVRheinland®

www.tuv.com

Prifbericht
Test Report No.:

- Nr.:

Seite 20 von 64

ULR-TC568821300000035F Page 20 of 64

Ref 18 dBm

Mkr1 2.440008 GHz

Atten 20 dB 7.484 dBm

Peak
Log

H

10
dB/

Offst
10.5

dB

M1 52
53 FC

Center 2.44 GHz
#Res BW 1 MHz

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

Channel Frequency 2440MHz

Ref 18 dBm

Mkr1 2.479980 GHz

Atten 20 dB 71.263 dBm

Peak
Log

M

10
dB/

-__“-"_““"""'w-..,.,___

Offst
10.5

dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

Span 3 MHz
#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2480MHz
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8.2 20dB Bandwidth
Result Pass

FCC part 15 Subpart C 15.247 (a) (i) / RSS 247 Issue 2,

Test Specification i
Section 5.1 (b)

Test Method Subclause 7.8.7 of ANSI C63.10
Measurement Bandwidth 30 kHz

Detector Peak

Port of testing Antenna port

The bandwidth of frequency hopping channel is the 20 dB
emission bandwidth ,measured with the hopping stopped.
The system RF bandwidth is equal to the channel
bandwidth multiplied by the number of channels in the
hopset. The hopset shall be such that the near-term
distribution of frequencies appears random , with
sequential hops randomly distributed in both direction and
magnitude of change in the hopset while the long-term
distribution appears evenly distributed.

Requirement

Test Method:

Spectrum Analyzer

EUT 10 dB attenuator

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 5.0V AC to DC Adaptor Relative humidity: 62%

KDB Guidelines applied:

Measurements were made as per section 9(b) 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 2.35 dBi.

Data Rate: 1Mbps

Data Rate Ffehqi”e”negy 20 dB Bandwidth 99% OBW
(Mbps) MH2) (MHz) (kHz)
2402 1.01 918.76
1 2440 1.02 914.47
2480 1.02 917.20

Ch Freq 2.402 GHz Trig  Free

ccupied Bandwidth

Ref 18.5 dBm Atten 20 dB
#Peak
L I sl Y
9 G Tty
10 3~ m
dB/ I T
Offst P RVt
105 il R
dB
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
918.7670 kHz xdg  -20.00dB
Transmit Freq Error -2.046 kHz
x dB Bandwidth 1.017 MHz

Channel Frequency: 2402MHz
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Ch Freg 2.44 GHz Tng Free

Occupied Bandwidih

Ref 185 dBm Atten 20 dB

#Peak

L el T,
9 G T

10 5 =

dB/ Al ‘"u

Offst P e Ve

105  pet*™end i

dB

Center 2.44 GHz Span 3 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %

914.4723 kHz xdB 20003

Transmit Freq Error -1.834 kHz
x dB Bandwidth 1.022 MHz

Channel Frequency: 2440MHz

Ch Freq 2.48 GH: Tiig  Free
Occupied Bandwidth
Ref 18.5 dBm Atten 20 dB
#Peak
L P el et
9 P Ty
10 G- Maud =
dB/ i Tty
Offst ks L A
10.5  paresin,f A
dB
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 9.99 ms (1000 pis
Occupied Bandwidth Occ BW % Pwr 99.00 %
917.2021 kHz xdB 20,008
Transmit Freq Error -4.460 kHz
x dB Bandwidth 1.025 MHz

Channel Frequency: 2480MHz
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Data Rate: 2Mbps

Data Rate F?ehqinenne(:y 20 dB Bandwidth 99% OBW
(Mbps) (MH2) (MHz) (MHz)
2402 1.18 1.331
2 2440 1.19 1.328
2480 1.18 1.329

Ch Freq

Ref & dBm

Occupied Bandwidth

2.402 GHz

Atten 10 dB

Trig Free

#Peak

Log

4

10

dB/

. .
Il ST L

Offst

10.5

dB

Center 2.402 GHz
#Res BW 30 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
1.1837 MHz

-5.353 kHz
1.331 MHz

#/BYWW 100 kHz

Occ BW % Pwr
x dB

Sweep 9.99 ms (1000 pts

Span 3 MHz

99.00 %
-20.00 dB

Channel Frequency 2402MHz
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Ch Freq 244 GHz Trig  Free
Occupied Bandwidth
Ref 8 dBm Atten 10 dB
#Peak | S g
L I
°d >/ <
10 i i
dB/ —_— I_..;..,r_,n.rl...mf .I'U"-"nu-ﬂ-.m sy
Offst
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz #UBW 100 kHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Puwr 99.00 %
1.1939 MHz xdB -20.00dB
Transmit Freq Error -3.329 kHz
x dB Bandwidth 1.328 MHz

Channel Frequency 2440MHz

Ch Freqg

Occupied Bandwidth

Ref & dBm

2.48 GHz

Atten 10 dB

Trig Free

#Peak

Log

10

dB/ R

-

Offst

10.5

dB

Center 2.48 GHz
#Res BW 30 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

#F/BYWW 100 kHz

Occ BW % Pwr

1.1880 MHz x dB
-1.768 kHz
1.329 MHz

Sweep 9.99 ms (1000 pts

Span 3 MHz

99.00 %
-20.00 dB

Channel Frequency 2480MHz
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Data Rate: 3Mbps

Data Rate F?ehqinenne(:y 20 dB Bandwidth 99% OBW
(Mbps) (MH2) (MHz) (MHz)
2402 1.19 1.351
3 2440 1.19 1.342
2480 1.19 1.340

Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1963 MHz xdB -20.00dB

Transmit Freq Error -8.761 kHz

% dB Bandwidth 1.351 MHz

Ch Freqg 2.402 GHz Trig  Free
Occupied Bandwidih
Ref 10.5 dBm Atten 10 dB
#Peak |
Lo g

5 ™y

10 > e
dB/ i
Offst i i athiend iillin el
10.5
dB
Center 2.402 GHz Span 3 MHz
#Res BUW 30 kHz #F/BW 300 kHz Sweep 9.99 ms (1000 pts

Channel frequency 2402MHz
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Ch Freq 2.44 GHz Trig  Free
Occupied Bandwidih
Ref 10.5 dBm Atten 10 dB
#Peak [ I
Log P Ty
10 7 N
dB/ o i
{)ffst WW i Ll hall” W
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BUW 30 kHz #V/BW 100 kHz Sweep 9.99 ms (1000 pts

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr 99 00 %
11953 MHz xdB  -20.00 dB
4721 kHz
1.342 MHz

Channel frequency 2440MHz

Ch Freq

Ref 10.5 dBm

248 GHz Trig Free

Occupied Bandwidih

Atten 10 dB

#Peak

Log

10

dB/

Offst

10.5

dB

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.1999 MHz xdB -20.00dB
Transmit Freq Error -5.072 kHz
x dB Bandwidth 1.340 MHz

Channel frequency 2480MHz
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8.3 Number of Hopping Channels

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C

KDB Guidelines applied:

FCC Part 15 Subpart C Section 15.247 (a) (i) / RSS

247 Issue 2,Section 5.1 (d)

Pass

Subclause 7.8.3 of ANSI C63.10

100 kHz
Peak

Antenna port

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

10 dB attenuator

Spectrum Analyzer

Voltage = 5.0V AC to DC Adaptor

Relative humidity: 62%

Measurements were made as per section 9(b) in KDB 558074 D01 15.247 Measurement Guidance v05r02.
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Test results:

Note:

Cable loss (0.5dB).

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) +

Test Plots:
Mkr2 2.420000 GHz Mkr2 2.442000 GHz
Ref 11.5 dBm Atten 15 dB 2.334 dBm ||Ref 11.5 dBm Atten 15 dB 2.397 dBm
Peak Di Peak wi
K L v b ¥ L T ) |} 1} ¥ ¥ ¥ b i ¥
Log r‘daﬂ D{?JUI?WWU VO AAAAVIAARTEARSe OO AT AP R ATATLY
dB/ |( dB/
Offst I Offst
105 | _J 10.5
dB v dB
"
Start 2.4 GHz Stop 2.42 GHz || Start 2.42 GHz Stop 2.442 GHz
#Res BW 100 kHz #/BW 300 kHz #Sweep 35.69 ms (1000 pts) #Res BW 100 kHz #UBW 300 kHz #Sweep 35.69 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude: Marker Trace Type X Asis Amplitude
1 1 Freq 2.402000 GHz 0.932 dBm 1 0] Freq 2.420000 GHz 2302 dBm
2 1} Freq 2.420000 GHz 2.334 dBm 2 0] Freq 2.442000 GHz 2387 dBm
Mkr2 2.462000 GHz Mkr2 2.480000 GHz
Ref 11.5 dBm Atten 15 dB 1.894 dBm ||Ref 11.3 dBm Atten 15 dB 2.462 dBm
Peak Peak o
1L§9 A AT A A A A A AT A AT AT A AT A AT :;’9 WHATALATATUTAT AN TACATATLATATLA U?gﬁ
dB/ dB/ 1
Offst Offst ||
10.5 10.5
dB dB
Start 2.442 GHz Stop 2.462 GHz || Start 2.461 GHz Stop 2.481 GHz
#Res BW 100 kHz #/BW 300 kHz #Sweep 35.69 ms (1000 pts) #Res BW 100 kHz #/BW 300 kHz  #5weep 35.69 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude Marker Trace Type X Axis Amplitude
1 (4] Freq 2.442260 GHz -8.177 dBm 1 [0 Freq 2462000 GHz 1.842 dBm
2 1} Freq 2462000 GHz 1.894 dBm 2 [0} Freq 2480000 GHz 2.462 dBm

Start hopping Frequency Observed 2400MHz
Stop hopping Frequency Observed 2481MHz

Total Number of Hopping Channels Observed = 79
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Data Rate: 2Mbps

Mkr2 2.420000 GHz Mkr2 2.442000 GHz
Ref 13 dBm Atten 15 dB 4.631 dBm Ref 13 dBm Atten 15 dB 4.182 dBm
E:;k /ﬁ\ﬁ; .NJI'“ 4 'ﬂri'f‘r"l,f wlwq'wm _le'ﬂ“lu w’}"'h.; "W"NM“ " Eeak *ﬁ‘*m n uwhhj’“'ﬁﬂm\ﬂuw% A 'Ilhh.' *r.\.i’ Hq,l'h IH_A PP Wi
og ¥ oy y
10 J| 10 T UW w t w hﬂ'
dB/ dB/
Offst JI Offst
105 | 4 10.5
dB I'V dB
i
Start 2.4 GHz Stop 2.42 GHz ||| Start 2.42 GHz Stop 2.442 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) #Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude Markar Trace Type X Axis Amplitude
1 (1 Freq 2.402000 GHz 4.002 dBm 1 [} Freq 2.420000 GHz 4.577 dBm
2 [4H] Fraq 2.420000 GHz 4.631 dBm 2 ) Freq 2.442000 GHz 4.182 dBm
Mkr2 2.462000 GHz Mkr2 2.480000 GHz
Ref 18 dBm Atten 20 dB 4.323 dBm Ref 18 dBm Atten 20 dB 3.965 dBm
Peak Peak | =
Log Ls
ol SUNANAN: N, NGN OV NN, (VS OVV NIV Nl AP IR ARNANGIS ,mu!“w%,».‘“»ﬁ
dB/ dB/ ql
Offst Offst ll
10.5 10.5 |I
dB dB ‘-
Start 2.442 GHz Stop 2.462 GHz || Start 2.462 GHz Stop 2.481 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis Amplitude
1 1 Freq 2.442000 GHz 4.784 dBm 1 1) Freq 2482000 GHz 3.873 dBm
2 n Freq 2.462000 GHz 4.323 dBm 2 (4] Fraq 2480000 GHz 3.9685 dBm

Start hopping Frequency Observed 2400MHz
Stop hopping Frequency Observed 2481 MHz

Total Number of Hopping Channels Observed = 79
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Data Rate: 3Mbps

Mkr2 2.420000 GHz Mkr2 2.442000 GHz
Ref 18 dBm Atten 20 dB 5.426 dBm Ref 18 dBm Atten 20 dB 4.669 dBm
Peak Peak |
L L
9 I T P MJMM.M‘MFWMJHJ’HJ (YA (e L P T LR TRATE
10 F ¥ (i T A — YRR 10 Wl L L LA CERERE T r
dB/ dB/
Offst J Offst
105 ; 10.5
dB Jf“ dB
Start 2.4 GHz Stop 2.42 GHz || Start 2.42 GHz Stop 2.442 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) #Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type H Axis Amplitude Marker Trace Type H Axis Amplitude
1 ) Freq 2.402000 GHz 4.075 dBm 1 ) Freq 2.420000 GHz 5.067 dBm
2 1} Freq 2.420000 GHz 5.428 dBm 2 ) Freq 2.442000 GHz 4.669 dBm
Mkr2 2.462000 GHz Mkr2 2.480000 GHz
Ref 18 dBm Atten 20 dB 414 dBm  ||Ref 18 dBm Atten 20 dB 4.493 dBm
Peak | Eeak 2
Log PO LT P o i Y
” N R T A R A
Offst offst |
10.5 10.5
dB dB
Start 2.442 GHz Stop 2.462 GHz ||| Start 2.462 GHz Stop 2.481 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type 3 Axis Amplitude Marker Trace Type X Axis Amplitude
1 {1 Fraq 2.442000 GHz 4.89 dBm 1 {1 Freq 2.4682000 GHz 3.218 dBm
2 {1) Freq 2.482000 GH=z 4.14 dBm 2 {1 Freq 2.480000 GHz 4.493 dBm

Start hopping Frequency Observed 2400MHz
Stop hopping Frequency Observed 2481MHz

Total Number of Hopping Channels Observed = 79
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8.4 Carrier Frequency Separation

Result

Test Specification

Test Method
Measurement Bandwidth
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 Section 15.247 (a) (1) / RSS 247

Issue 2, Section 5.1 (b)

Clause 7.8.2 of ANSI C63.10

300 kHz

Peak

Antenna port

Frequency hopping systems shall have hopping channel
carrier frequency separated by a minimum of 25kHz or the
20dB bandwidth of the hopping channel, whichever is

greater

10 dB attenuator

Spectrum Analyzer

Voltage = 5.0V AC to DC Adaptor

Relative humidity: 62%

Measurements were made as per section 9(b) 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 2.35 dBi.

Mkr3 2.441000 GHz
Ref 12.5 dBm Atten 15 dB 2.505 dBm
1 z =
10
dB/
Offst
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BW 300 kHz #/BW 1 MHz  #5weep 35.69 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2439000 GHz 2,388 dBm
2 n Fraq 2.440000 GHz 2.402 dBm
3 5] Freq 2.441000 GHz 2 505 dBm

Frequency Channel spacing 20 dB Band

(MHz) Observed (MHz) width (MHz)
2439 1 1.01
2440 1 1.02

2441 1 1.02
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Data Rate: 2Mbps

Mkr3 2.441000 GHz
Ref 18 dBm Atten 20 dB 4.785 dBm
Peak 1 i 2
Lﬂg W""""’x“'““mww R L Sk
10
dB/
Offst
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BW 300 kHz #U/BW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2439000 GHz 5337 dBm
2 1 Freq 2440000 GHz 5.583 dBm
3 1 Freq 2441000 GHz 4,785 dBm
Frequency Channel spacing 20 dB Band
(MHz) Observed (MHz) width (MHz)
2439 1 1.18
2440 1 1.19
2441 1 1.18
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Data Rate: 3Mbps

Mkr3 2.441000 GHz

Ref 18 dBm Atten 20 dB 5.653 dBm
Peak 1 i 3
|1-:;-g B A Bt e B
dB/
Offst
10.5
dB
Center 2.44 GHz Span 3 MHz
#Res BW 300 kHz #UBW 1 MHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2439000 GHz 5.542 dBm
2 1 Freq 2440000 GHz 5.531 dBm
3 1 Freq 2441000 GHz 5.653 dBm
Frequency Channel spacing 20 dB Band
(MHz) Observed (MHz) width (MHz)
2439 1 1.19
2440 1 1.19
2441 1 1.19
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8.5 Time of Occupancy (Dwell Time)
Result Pass

FCC Part 15 Subpart C Section 15.247 (a) (i) / RSS 247

Test Specification Issue 2,Section 5.1 (d)

Test Method Clause 7.8.4 of ANSI C63.10
Measurement Bandwidth 300 kHz

Detector Peak

Port of testing Antenna port

The average time of occupancy on any channel shall not
be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.
Transmissions on particular hopping frequencies may be
avoided or suppressed provided that a minimum of 15
hopping channels are used.

Requirement

Test Method:

EUT - 10 dB attenuator Spectrum Analyzer

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage = 5.0V AC to DC Adaptor Relative humidity: 62%

KDB Guidelines applied:

Measurements were made as per section 9(b) 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. Testing is performed for all the applicable data rates only worst case graphs are reported (3DH5)

Data Rate: DH5

Ref Level 17.00 dBm Offset 10.50 dB & RBW 100 kHz
Att 25 dB @ SWT Sms @ VBW 300 kHz
SGL TRG:VID
D1[1] -5.47 dB
—r 2.880500 ms
Mi[1] 5.81dBm
D1 13.750 ps
-22,000 dBm !
P
t
MY | I |
CF 2.402 GHz 20001 pts 500.0 ps/
Dwell Time
Ref Level 17.00 dBm Offset 10.50 dB & RBW 100 kHz
Att 25 dB @ SWT 7.55 @ VBW 300 kHz
SGL TRG:VID
@® 1Pk Max
10 dBm
0 gem
-1 dBm
=20 dem—p————
TRG -22.000 dB
-3 dBm
-5 d !
-70 dBm
-80 dBm
CF 2.402 GHz 20001 pts 750.0 ms/

Number of bins
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Single Burst 2.8805 ms
Measured Span (Seconds) 7.5 sec
No. Of Bins/Bursts in Measured Span 32 No.
Observation Period (79 hop ch x0.4s) - Seconds 31.6 sec
Total Burst in 31.6sec 388.36 ms
Limit 400.00 ms
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8.6 Emissions in non-restricted frequency bands and Conducted
Spurious Emission

Result

Test Specification

Test Method
Measurement Bandwidth
Detector

Port of testing

Requirement

Test Method:

FCC part 15 Subpart C 15.247 (d) / RSS 247 Issue 2,

Section 5.5

Pass

Subclause 7.8.8 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
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

EUT

Test Condition
Normal Test Condition:

Temperature (Norm) = + 25 °C

KDB Guidelines applied:

10 dB attenuator

Voltage = 5.0V AC to DC Adaptor

Spectrum Analyzer

Relative humidity: 62%

Measurements were made as per section 9(b) 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 (0.5dB)
3. This product do not support additional beamforming gain / directional gain, it uses single antenna and hence
Directional gain of the single antenna is 2.35 dBi

8.6.1 Band edge and reference plots

Channel Reference Band edge Value at Minimum
Data Rate Frequency Value (B) Frequency Band Limit
(Mbps) (MHz2) (dBm) (MH2) edge (A) | A-B(dBC) | (yg¢)
(dBm)
2402 7.18 2390 -49.65 -56.83 -20.00
1
2480 7.75 2483.5 -49.54 -57.29 -20.00

Mkr3 2.400000 GHz I
Ref 17.5 dBm Atten 20 dB -48.49 dBm
Peak ;
Log |
10
dB/ £
Offst F
10.5 'S
dB -] 3 /J L
o O s M o "
A12.0
dBm
Center 2.402 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz #Sweep 33.41 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 %)) Freq 2.401937 GHz 7.189 dBm

2 %)) Freq 2.290000 GHz -49.85 dBm

2 4] Freq 2.400000 GHz -42.49 dBm

Channel Frequency 2402MHz
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Mkr2 2.483500 GHz
Ref 17.5 dBm Atten 20 dB 49.54 dBm
Peak o
p A
dB/
Offst [
10.5 AL
a J T
DI ] . Lot L . |
11.6
dBm
Center 2.48 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  #Sweep 33.41 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 2 479987 GHz 7.752 dBm
2 1 Freq 2 483500 GHz -49 54 dBm
Channel Frequency 2480MHz
Data Rate: 2Mbps
Channel Reference Band edge Value at Minimum
Data Rate Frequency Value (B) Frequency Band Limit
(Mbps) (MH2) (dBm) (MH2) edge (A) | A-B (dBc) (dBc)
(dBm)
2402 3.67 2390 -49.88 -53.55 -20.00
2
2480 3.84 2483.5 -51.18 -55.02 -20.00
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Mkr3 2.400000 GHz

Ref 18 dBm Atten 20 dB -48.03 dBm
Peak L
Log L
10 J['rﬂ \[
dB/ .
Offst L1
10.5 [ 1]
@ | AR
[':I3 1 MMWW“QI ll"' R o P e e A L
dBm
Center 2.402 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 2402088 GHz 3.67 dBm
2 L) Freq 2390000 GHz 4858 dBm
3 i Freq 2400000 GHz -48.03 dBm
Channel Frequency 2402MHz
Mkr2 2.483500 GHz
Ref 18 dBm Atten 20 dB -51.18 dBm
Peak L
Log
- J{r&\l
dB/
Offst L]
10.5 [ ]
= ALY
DI \ O
Bt i W P8 i g i b o Pl ") - bl
13.2 ;
dBm
Center 2.48 GHz Span 25 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2480138 GHz 3.841 dBm
2 {1} Fraq 2483500 GHz -51.1% dBm

Channel Frequency 2440MHz
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Data Rate: 3Mbps

Channel Reference Band edge Value at Minimum
Data Rate Frequency Value (B) Frequency Band Limit
(Mbps) (MHz) (dBm) (MH2) edge (A) | A-B(dBC) | 4
(dBm)
2402 2390 -49.81 -52.62 -20.00
3
2480 2483.5 -50.19 -54.30 -20.00
Mkr3 2.400000 GHz
Ref 18 dBm Atten 20 dB 49.71 dBm
Peak
L
°d fa
10 II| ]l
dB/
Offst ]
10.5 || ]
8 P
DI 5" il e s maaim "dl ll"" . Akt i e
3.0
dBm
Center 2.402 GHz Span 25 MHz
#Res BUWW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2402013 GHz 3.44 dBm
2 {1 Frag 2390000 GHz -48.81 dBm
3 {1 Frag 2 400000 GHz -48.71 dBm

Channel Frequency 2402MHz
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Peak
Log
10
dB/
Offst
10.5 .

dB If' ﬂ .

Mkr2 2.483500 GHz

Ref 15 dBm Atten 15 dB

-50.19 dBm

H

[T

ﬂ_,_,——-'—"

|

I]I AT TP Ty 4MWMMJJ Il\- o b b bl Mok At o
A2.7
dBm
Center 2.48 GHz Span 25 MHz
#Res BV 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2 480038 GHz 4.112 dBm
2 1 Freq 2 483500 GHz -50.19 dBm
Channel Frequency 2480MHz
8.6.2 Out-Of-Band Emissions
Ref Level 0.50 dem Offset 10.50 dB @ RBW 100 kHz
Att 10 dB  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
DC
@ 1Pk Max
M3[1] -69.22 dBm
136.960 kHz
A0 dBmM—2, 15000 dem M1[1] 51.46 dBm
39.810 kHz
-20 dBm
-30 deém
-40 dBm
S M1
=JOQoT I"
—— T | w
-60 dBm
R M3
70 dem [
-80 dBm
-90 dem
Start 9.0 kHz 1000 pts Stop 150.0 kHz
(Marker ]
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
oML [ 1] 39.81 kHz | -51.46 dbm |
| Mm2| |1 84.22 kHz | -57.85 dBm |
M3 | 1 136.96 kHz -69.22 dbm |

Channel Frequency 2402MHz Frequency Range 9KHz — 150KHz
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Ref Level 0.50 dem Offset 10.50 dB @ RBW 100 kHz
Att 10 dB  SWT 37.9 ys @ VBW 300 kHz Mode &uto FFT
DC
@ 1Pk Max
M3[1] -71.29 dBm
d 9.1500 MHz
-10 Bm——Dl -12.000 dBm M1[1] 69.58 dBm
19.0300 MHz
-20 dBm
-30 dem
-40 dBm
-50 dBm
-60 dBm
M3 ML M2
70 dBm [ N W“MWM‘WM
haratgriaf Ao AL ISP
-30 dBm
-90 dBm
Start 150.0 kHz 1000 pts Stop 30.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value Function | Function Result |
Ml | 1| 19.03 MHz | ~69.58 dem 1
M2 1 25.149 MHz -70.45 dBm
M3 | 1 9.15 MHz | -71.29 dBm |

Channel Frequency 2402MHz

Frequency Range 150KHz — 30MHz

Mkr3 248.5 MHz I
Ref 17.5 dBm Atten 20 dB -49.66 dBm
Peak
Log
10
dB/
Offst
10.5
dB
= 1 =z
DI . s . G Qi
A12.0 -
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 ) Freq 5893 MHz -4%.48 dBm

2 L)) Freq £6E.9 MHz -49.41 dBm

3 {1} Freq 248 5 MHz -49.68 dBm

Channel Frequency 2402MHz

Frequency Range 30MHz — 1GHz
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Mkr3 21.854 GHz
Ref 17.5 dBm Atten 20 dB 46.75 dBm
Peak
Log 1
10
dB/
Offst
10.5
dB =
[’:IE(] MWHWMH PCPR ST R .Wawwhf“""
dBm
Start 1 GHz Stop 26.5 GHz
#Res B 100 kHz #VBW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 %) Fraq 2,404 GHz -2.476 dBm

2 %) Freq 13.737 GHz -48 57 dBm

3 %) Freq 21 854 GHz -48.75 dBm

Channel Frequency 2402MHz

Frequency Range 1GHz — 26.5GHz

Ref Level 0.50 dBm
Att 10 dB
DC

SWT

Offset 10.50 dB & RBW

100 kHz

19 ps @ VYBW 300 kHz Mode Auto FFT

@ 1Pk Max

m3[1]

-10 dBm—

-69.18 dBm
136.820 kHz

D1 -11.600 dBm

M1[1]

-45.37 dBm
30.930 kHz|

-20 dem

-30 dém

-40 dBm -

-50 dBm

-60 dBm

-70 dem

-80 dBm

-90 dem

Start 9.0 kHz

1000 pts

Stop 150.0 kHz

Marker
Type | Ref | Trc |

X-value

| Y-value | Function |

Function Result |

M1 1]
e | 1)
M3 | | 1|

30.93 kHz |
80.56 kHz |
136.82 kHz

-45.37 dBm |
-52.25 dBm |
-60.18 dBm |

Channel Frequency 2440MHz

Frequency Range 9KHz — 150KHz



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht -

Test Report No.:

Nr.:

ULR-TC568821300000035F

Seite 47 von 64
Page 47 of 64

Ref Level 0.50 dBm

Offset 10.50 dB @ RBW 100 kHz

Att 10de  SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT
DC
mM3[1] -70.32 dBm
28.4330 MHz
fD1 -11.600 dBm M1[1] -69.26 dBm

21.2090 MHz

-20 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

M1

-70 deém

[P S P AP o T

-80 deém

-90 dem
Start 150.0 kHz 1000 pts Stop 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | li 21.209 MHz -69.26 dBm |
M2 | 1] 12.403 MHz -71.77 dém |
M3 1! 28.433 MHz -70.32 dBm

Channel Frequency 2440MHz

Frequency Range 150KHz — 30MHz

Mkr3 801.0 MHz I
Ref 17.5 dBm Atten 20 dB -48.81 dBm
Peak
Log
10
dBf
Offst
10.5
dB
=
P e e = L e
dBm
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #/BW 300 kHz #Sweep 44.12 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 {1 Freq 4174 MHz -49.29 dBm

2 W) Freq 817.4 MHz -48.45 dBm

2 W) Freq 201.0 MHz 48,821 dBm

Channel Frequency 2440MHz

Frequency Range 30MHz — 1GHz
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Mkr3 19.710 GHz

Ref 17.5 dBm Atten 20 dB -49.55 dBm
Peak
Log 1
10 £
dB/
Offst
10.5
dB =
2'1 p M”MM%MMW%MWW
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  #Sweep 42.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 %) Freq 2,429 GHz -2.147 dBm
2 5l Freq 11.976 GHz -48.98 dBm
3 %) Freq 19.710 GHz -49. 55 dBm

Channel Frequency 2440MHz

Frequency Range 1GHz — 26.5GHz

Spectrum |

(=]

DC

Ref Level 0.50 dem Offset 10.50 dB & RBW 100 kHz
Att 10de  SWT 19 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

mM3[1] -66.46 dBm
126.660 kHz

=10 dBm—p) _1; 00 dem

M1[1] -50.44 dBm
43.620 kHz

-20 dém

-30 dBm

-40 dem

-507dBm

-60 dBm

-70 dBm

-80 dBm

-90 dem

Start 9.0 kHz

1000 pts

Stop 150.0 kHz

Marker
Type | Ref | Trc | X-value |

Y-value |

]
Function | Function Result |

M1 1] 43,62 kHz |
M2 | 1 88.59 kHz |

I
1
| Mm3| 1 126,66 kHz

-50.44 dBm |
-57.26 dBm
-66.46 dBm

Channel Frequency 2480MHz

Frequency Range 9KHz — 150KHz
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Spectrum |

(=]

Att
DC

Ref Level 0.50 dBm
10 dB

SWT

Offset 10,50 dB & RBW 100 kHz
37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

=10 dBm—j

D1 -11

.600 dBm

M3[1]

-70.10 dBm|
28.3730 MHz

M1[1]

-69.45 dBm
16.7620 MHz

-20 dem

=30 dBm

-40 dem

-50 dBm

-60 dBm

-80 dBm

-70 dBm
W«\Mﬂw

-90 dem

Start 150.0 kHz

1000 pts

Stop 30.0 MHz

| Marker

| Type | Ref | Trc|

X-value |

Y-value |

Function |

Function Result |

[ M1 [ 1

| M3 1

[ w2 [ 1

16.762 MHz |
21.478 MHz |
28,373 MHz

-69.45 dBm |
-69.41 dBm |
-70.10 dBm

Channel Frequency 2480MHz

Frequency Range 150KHz — 30MHz

Mkr3 990.3 MHz I

Ref 17.5 dBm Atten 20 dB -48.58 dBm
Peak
Log
10
dBf
Offst
10.5
dB . . .
DI A P I R I
1.6 —
dBm
Start 30 MHz Stop 1 GHz
#Res BWW 100 kHz #UBW 300 kHz  #5weep 9.99 ms (1000 pts)
Warker Trace Type ¥ Axis Amplitude

1 1} Freq 602.5 MHz -48.34 dBm

2 ) Freq T893 MHz -45 98 dBm

3 ) Freq 830 3 MHz -45 58 dBm

Channel Frequency 2480MHz

Frequency Range 30MHz — 1GHz
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kr3 24.483 GHz

Ref 17.5 dBm Atten 20 dB -45.4 dBm
Peak
Log I
10 2
dB/
Offst
10.5
dB - 3
[":I16 ok |t bl ..w& etk “ﬁ..;.iwwwm
dBm
Start 1 GHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  #Sweep 42.5 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 Freq 2480 GHz -2.289 dBm

2 Freq 13.048 GHz -48.22 dBm

3 Freq 24 483 GHz -45 4 dBm

Channel Frequency 2480MHz

Frequency Range 1GHz — 26.5GHz
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8.7 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) /
IC RSS-GEN, Section 8.9 and 8.10

ANSI| C63.10

Fully anechoic chamber

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 7 TEST METHODOLOGY

Table 6: 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 Condition:

Temperature (Norm) = + 25 °C

Voltage = 5.0V 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 TEST
METHODOLOGYFor 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,
hence not reported

Test results for frequency range 30MHz — 1GHz

Measured Measured . .
Antgn na Frequency value Limit Margin
Polarization (MH2) (dBpv/m) (dBuv/m) (dB)
80.02 27.24 40.00 -12.76
119.97 28.78 43.50 -14.72
139.46 29.50 43.50 -14.00
Vertical 177.53 30.40 43.50 -13.10
290.57 27.91 46.00 -18.09
341.14 25.70 46.00 -20.30
495.08 40.38 46.00 -5.62
540.28 29.01 46.00 -16.99
79.96 26.53 40.00 -13.47
119.97 27.60 43.50 -15.90
141.95 32.71 43.50 -10.79
Horizontal 177.53 31.06 43.50 -12.44
316.69 31.90 46.00 -14.10
356.75 31.95 46.00 -14.05
396.02 34.00 46.00 -12.00
490.42 30.22 46.00 -15.78
807
701
60T
1 119.978572 MHz 139.467857 MHz 177.535714 MHz
S01 80.028571 MHz 28786dBuV/im  29.505dBuVim 30405 dBuV/m
E T 27.249 dBuV/im |
z% 40 _
c 3of v v Y v
3 I
& ooy
107
D L
107
30M ' 5'0 e'o 7'0 a'o éo 106M 20[I)M
Freauencvin Hz

Channel Frequency 30MHz — 200MHz Polarization Vertical
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807
701
601
T 119.978572 MHz 141.957143 MHz !
177535714 MHz
501 79.967857 MHz 27606 dBuV/im -~ 32.713 dBuvim
e 1 26,533 dBV/m 31.062 dByuvim
= 40 |
g iV,
= 3 - Y
= I
=
& 20f
101
0 L
107
30M 50 60 70 80 90 100M 200M
Frequencyin Hz

Channel Frequency 30MHz — 200MHz

Polarization Horizontal

Level in dBHV/m

80T
701
601 495.086957 MHz

1 40.388 dBpV/m
501 |_

i

— 290570652 MHz 7 540.282609 MHz
401 341 146739 MHz

I 27.911 dBuV/m 25703 dBim 29.011 dBV/m
301 V

I KA
201
10

ol
01

200M 300 400 500 600 700 800 900 1G

Frequencvin Hz

Channel Frequency 200MHz — 1GHz

Polarization Vertical
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Level in dBHV/m

-107

8071
-
60T
5ol
407
307
20!

10

396.027174 MHz
34.006 dBpV/m

356.750000 MHz
31.954 dBpvim 490423913 MHz

316698652 MHz Vi 30.220 dBpV/m
31.900 dBuV/m Y

200M

300 400 500 600

Frequencvin Hz

700 800 900 1G

Channel Frequency 200MHz — 1GHz

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

Data Rate: 1Mbps

F?ehqinennei:ly Antenna Frequency Emission || imit (dBm) | Margin (dB)
(MH2) Polarization (MHz) level (dBuV/m
2402(PK) 105.06 i i
2402(AV) 104.68 i i
2390(PK) 38.60 72 35.40
Vertical 2390(Av) 26.19 54% 27.81
4804(PK) 41.43 74 3257
4804(AV) 30.41 54 22359
7206(PK) 47.05 74 26.95
7206(AV) 34.80 54 119.20
2402 2402(PK) 95.04 i i
2402(AV) 95.43 i i
2390(Pk) 36.40 7av -37.60
Horizontal 2390(AV) 23.40 54* 230,60
4804(PK) 41.30 74 32.70
4804(Av) 28.89 54 2511
7206(PK) 46.52 74 27.48
7206(AV) 34.69 54 119.31
2440(PK) 105.72 i i
2440(AV) 105.33 i i
Vertical 4880(PK) 41.05 74 32.95
4880(Av) 29.19 54 24.81
7320(PK) 47.39 74 26.61
7320(Av) 35.00 54 219.00
2440 2440(Pk) 98.65 i i
2420(AV) 98.25 ; :
orivontal 4880(PK) 40.83 74 33.17
4880(Av) 28.90 54 25.10
7320(PK) 47.31 74 -26.69
7320(AV) 34.87 54 19.13
2483.5(PK) 46.91 7a% -27.09
2483.5(Av) 35.02 54% "18.98
2480(Pk) 106.76 i i
Vertical 2480(AV) 106.34 ; i
4960(Pk) 42.26 72 3174
4960(Av) 30.30 54 23.70
7440(PK) 46.88 74 27.12
o150 7440(Av) 34.92 54 719.08
2483 5(PK) 40.98 7a% 33.02
2483 5(Av) 29.23 54% 24.77
2480(Pk) 100.05 ; i
Horirontal 2480(Av) 99.61 : i
4960(Pk) 40.98 72 33.02
4960(Av) 28.91 54 -25.09
7420(PK) 47.48 72 2652
7420(AV) 34.77 54 19.23

*: Indicate restricted band of operation §15.205
Pk: Peak Detector; Av: Average Detector
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Worst case emissions plots

Data Rate: 1Mbps
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9 Conducted Emission on AC Power Lines

Result

Test Specification
Test Method

Testing Location

Pass

FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8
ANSI C 63.10-2013

Screened room

Measurement Bandwidth :  9kHz

Frequency Range
Supply Voltage
Test Method

Limits of section 15.207

150kHz — 30MHz
110VAC,60Hz

Refer TEST METHODOLOGY

*Note: The product has tested with AC to DC adapter

Frequency of QP Limit AV Limit
emission
(MHz) (dBuv) (dBpV/m)
0.15-0.5 66 — 56" 56 — 46"
0.5-5 o6 46
5-30 60 20

* Decreases with the logarithm of the frequency

Test Conditions:

Normal Temperature = +24°C Voltage (V norm) = 110V AC (Through AC to DC Adapter) Relative Humidity = 64%



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

ULR-TC568821300000035F

Seite 61 von 64
Page 61 of 64

Test result:

Power: 110V 60HZ_LINE

Peak (Phase 1)
Avg (Phase 1)

FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/

4 Level (Quasipeak) (Phase 1)
Level (Average) (Phase 1)

100
dBuvV 90 |

80 |
70 |
60 |
50 |
40 |
30 |
20

10 ]

-10

RNy

[
10M

150kHz M 30MHz
Frequency Line: Phase 1
Line Graph
Quasipeak (23)
Fr?&fzr;cy SR (ICIS\E) (dLIIBTil\t/) I\/éz:ag)ln Pos Meg;uermg RBW | Meas.Time |Comments Cor(:jeé:)t on
0.215 1 38.06 | 63.05 | -24.99 | Phase 1 1 9k 0.02 Pass 20.16
21.26465| 1 34.62 60 -25.38 | Phase 1 1 9k 0.02 Pass 20.14
0.1653 1 38.56 | 65.16 | -26.6 |Phase 1 1 9k 0.02 Pass 20.22
0.29535 1 31.3 | 60.41 | -29.11 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 27.85 | 58.96 | -31.11 | Phase 1 1 9k 0.02 Pass 20.07
1.1863 1 23.61 56 -32.39 | Phase 1 1 9k 0.02 Pass 20.43
0.4315 1 24.4 | 57.25 | -32.85 | Phase 1 1 9k 0.02 Pass 20.08
0.2715 1 28.12 | 61.12 -33 [Phase 1 1 9k 0.02 Pass 20.09
0.33795 1 24.46 | 59.25 | -34.79 | Phase 1 1 9k 0.02 Pass 20.06
5.68075 1 24.6 60 -35.4 | Phase 1 1 9k 0.02 Pass 20.54
5.3592 1 23 60 -37 |Phase 1 1 9k 0.02 Pass 20.54
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Average (23)
Frequency Level Limit | Margin Measuring i Correction
(MHZ) SR @Bw) | (@Buv)| (dB) Pos time RBW | Meas.Time [Commentg (dB)
0.1653 1 22.29 | 55.16 | -32.87 | Phase 1 1 9k 0.02 Pass 20.22
0.215 1 17.61 | 53.05 | -35.44 | Phase 1 1 9k 0.02 Pass 20.16
0.2715 1 13.51 | 51.12 | -37.61 | Phase 1 1 9k 0.02 Pass 20.09
0.29535 1 20.33 | 50.41 | -30.08 | Phase 1 1 9k 0.02 Pass 20.06
0.33795 1 15.19 | 49.25 | -34.06 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 15.93 | 48.96 | -33.03 | Phase 1 1 9k 0.02 Pass 20.07
0.4315 1 13.57 | 47.25 | -33.68 | Phase 1 1 9k 0.02 Pass 20.08
1.1863 1 12.09 46 -33.91 | Phase 1 1 9k 0.02 Pass 20.43
5.3592 1 17.01 50 -32.99 | Phase 1 1 9k 0.02 Pass 20.54
5.68075 1 17.42 50 -32.58 | Phase 1 1 9k 0.02 Pass 20.54
21.26465| 1 27.9 50 -22.1 | Phase 1 1 9k 0.02 Pass 20.14
Line Table
Power: 110V60HZ_NEUTRAL
FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/
Peak (Neutral)
Avg (Neutral)
‘ Level (Quasipeak) (Neutral)
Level (Average) (Neutral)
100
dBpv 90 |
80 |
70 |
60 |
50 |
401y X )
30
“ - | ] W
L [
10, WWWMWW
0
-10 \ \
150kHz M 10M 30MHz
Frequency Line: Neutral

Neutral Graph
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Quasipeak (23)

Fr?&uHle)\cy SR (Id_g\:ﬁ/l) (clj'érzl\t/) M(Zg)m Pos Metairsnuerlng RBW | Meas.Time |Comments Cor(:jeé:)t on
0.29665 2 39.24 | 60.3 | -21.06 | Neutral 1 9k 0.02 Pass 19.96
0.15675 2 39.99 | 65.57 | -25.58 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 38.24 | 64.96 | -26.72 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 37.25 | 64.58 | -27.33 | Neutral 1 9k 0.02 Pass 20.24
0.1916 2 36.02 | 64.04 | -28.01 | Neutral 1 9k 0.02 Pass 20.21
0.3442 2 29.58 | 59.06 | -29.47 | Neutral 1 9k 0.02 Pass 20.01
21.4065 2 30.08 60 -29.92 | Neutral 1 9k 0.02 Pass 20.43
0.2262 2 32.15 | 62.6 | -30.45 | Neutral 1 9k 0.02 Pass 20.13
0.41605 2 26.37 | 57.49 | -31.12 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 26.43 | 57.9 | -31.47 | Neutral 1 9k 0.02 Pass 20.09
1.15335 2 23.55 56 -32.45 | Neutral 1 9k 0.02 Pass 20.51
6.4893 2 20.28 60 -39.72 | Neuitral 1 9k 0.02 Pass 20.69
Average (23)

Fr((a'\leLlle;cy SR (gg\:i/l) ((;_IIBTll\% l\/izgg)ln Pos Me;lrsnt:erlng RBW | Meas.Time |Commentg Cor(:jeBc)t on
0.29665 2 26.41 | 50.3 | -23.89 | Neutral 1 9k 0.02 Pass 19.96
21.4065 2 23.85 50 -26.15 | Neutral 1 9k 0.02 Pass 20.43
0.3442 2 19.24 | 49.06 | -29.82 | Neutral 1 9k 0.02 Pass 20.01
0.41605 2 16.58 | 47.49 | -30.91 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 16.71 | 47.9 | -31.19 | Neutral 1 9k 0.02 Pass 20.09
0.15675 2 22.95 | 55.57 | -32.62 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 21.18 | 54.96 | -33.78 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 20.11 | 54.58 | -34.47 | Neutral 1 9k 0.02 Pass 20.24
1.15335 2 11.44 46 -34.56 | Neutral 1 9k 0.02 Pass 20.51
0.1916 2 19.27 | 54.04 | -34.76 | Neutral 1 9k 0.02 Pass 20.21
6.4893 2 14.7 50 -35.3 | Neutral 1 9k 0.02 Pass 20.69
0.2262 2 16.31 | 52.6 | -36.29 | Neutral 1 9k 0.02 Pass 20.13

Neutral Tab

e
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10 LIST OF TABLES

Table 1: List of test and measurement instruments
Table 2: Instrument application Software versions
Table 3: Ratings and System Details as declared by Client*
Table 4: Measurement Uncertainty
Table 5: List of Bluetooth center Frequencies
Table 6: Transmitter limits for Radiated emission

11Power level used for 1, 2, 3 Mbps

Channel Frequency
(MH2) Power level
2402 9
2440 9
2480 9

*END OF TEST REPORT *+*
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