Produkte
Products

/A TOVRheinland®

Precisely Right.

®TUV, TUEV and TUV are registered trademarks. Any use or application requires prior approval.

Priifbericht - Nr.:
Test Report No.:

ULR-TC568819300000085F

Seite 1 von 111
Page 1 of 111

Auftraggeber:
Client:

Honeywell

12, Clintonville Rd, Northford, CT,

USA 06472; +1 203 4847161

Gegenstand der Priifung:
Test item:

GLSS Gateway

Serien-Nr.:  850020000300129B70045

Testing location:

Bezeichnung: CGW-MB
Identification: Serial No.

‘| Wareneingangs-Nr.: 166211445 Eingangsdatum:
Receipt No.: Date of receipt: 04.12.2019
Prifort: Refer Page 5 of 111 for Test site details

Priifgrundlage:
Test specification:

FCC Part 15 Subpart C 15.247, 15.209, 15.207

ANSI C63.10 2013

Priifergebnis:
Test Result:

Der Priifgegenstand entspricht oben genannter Priifgrundlage(n).

The test items passed the test specification(s).

Priiflaboratorium:
Testing Laboratory:

TUV Rheinland (India) Pvt. Ltd.

27/B, 2nd Cross Road,
Electronic City Phase1,
Bangalore — 560 100, India

FCC Test Site Registration No.: 496599

gepriift / tested by:

kontrolliert / reviewed by:

W 4

17.12.2019 Raviraj Kamati 'K,\k\_ 24.10.2019 Raghavendra Katti < 7 —
Engineer Assistant Manager -
Datum Name/Stellung Unterschrift Datum Name/Stellung Unterschrift
Date Name/Position __Signature Date Name/Position Signature
Sonstiges /Other Aspects: FCC ID:PV3CGWMB
Abkiirzungen: P(ass) = entspricht Priifgrundlage Abbreviations: P(ass) = passed
F(ail) = entspricht nicht Priifgrundlage F(ail) = failed
N/A = nicht anwendbar N/A = not applicable
N/T = nicht getestet N/T = not tested

Dieser Priifbericht bezieht sich nur auf das o.g. Priifmuster und darf ohne Genehmigung der Priifstelle nicht
auszugsweise vervielfiltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.

This test report relate:s to the a. m. test sample. Without permission of the test center this test report is not permitted to
be duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products.

TUV Rheinland India Pvt. Ltd. 27/B, 2nd Cross Road, Electronics City Phase 1, Bangalore — 560 100, India.
IndiaTel.: +91 80 4649 8000 - Fax: +91 80 4649 8042 - Web: https://www.tuv.com

CIN: U72501KA1996PTC020653


https://www.tuv.com/india/en/

A TUVRheinland®

Produkte www.tuv.com

Products

Prifbericht - Nr.: Seite 2 von 111
Test Report No.: ULR-TC568819300000085F Page 2 of 111

TEST SUMMARY

Test Item FCC Result
Maximum Conducted Output Power 15.247 (b) (3) Pass
6 dB / DTS Bandwidth 15.247 (a) (2) Pass
Maximum Power Spectral Density 15.247 (e) Pass
Emissions in non — restricted band 15.247 (d) Pass

Radiated spurious emissions and
emissions in Restricted bands of 15.247 (d) 1 (15.209 & Pass

. 15.205)
operation

Conducted Em|sLsi:]oenss on A.C. Power 15.207 Pass

Product Category: Electronics Testing
Test Discipline: EMC Test Facility
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1 GENERAL REMARKS

1.1 Com

plimentary Materials

All attachments are integral part of this test report. This applies especially to the following appendix:

1
2
3
4
5:
6
7
8
9

. Test Setup Photo

: EUT External Photo

: EUT Internal Photo

: FCC Label and Label Location
Block Diagram

. Specification of EUT

: Schematic Diagrams

. Bill of Material

: User Manual

10: Maximum Permissible Exposure Information
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2 TEST SITES

2.1 Testing Facilities

TUV Rheinland (India) Private Limited.

27/B, 2nd Cross,

Electronic City Phasel
Bangalore — 560 100,
India

TUV Rheinland (India) Private Limited.
108 , Beside ISBR Business School,
Electronic City Phasel
Bangalore - 560 100.
India

2.2 List of Test and Measurement Instruments

Table 1: List of test and measurement instruments

Equipment Manufacture Model Serial Firmware Calibration Periodicit UsTeedSIor
quip r Name Number Versions Due Date y
Items
uSB Antenna -
Wideband AIMIL Ltd 55006 10231 - 22-12-2019 Yearly Port
Power Sensor Measure
Spectrum Agllent | e ppn7p | USALI92 1 A 1406 | 28-03-2020 Yearly ments
Analyser Technologies 772
EMI Test Rohde & | pqiy40 | 100288 | 4.43SP3 | 11-10-2020 Yearly
Receiver Schwarz
Active loop , LAX-10-
antenna Frankonia LAX-10 800 - 15-01-2020 Yearly
VHBB-
. Schwarzbeck
Biconical mess- 91247 1 9194656 . 16-01-2020 Yearly
Antenna elektronik BBA-
9106
Log-Periodic FMZB 1519B- .
Antenna Schwarzbeck 1519 B 00111 - 16-01-2020 Yearly gggﬁgﬁg
Broadband . BBHA 9120D- i
Horn Antenna Frankonia 9120 D 1944 - 16-01-2020 Yearly Emission
Horn Antenna | Schwarzbeck BBHA BBHA
9170 9170- - 21-01-2020 Yearly
0904
Semi
Anechoic Frankonia - - - - -
Chamber
Fully Anechoic
Chamber Albatross - - - - -
EMI Receiver | Ronde& EsrR7 | 101133 | V7942 | 16.01-2020 Yearly AC
Schwarz 2 Power
LISN Rohde & | £\ 216 | 100022 - 05-09-2020 Yearly line
Schwarz conducte
— Rohde & d
Pulse Limiter Schwarz ESH3-Z2 | 100811 - 01-08-2020 Yearly emission
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Table 2: Instrument application Software versions

SL. No. Test Type Application Version
software
1 Radiated spurious emission EMC 32 10.50.00
measurement
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

Gateway Connect is an embedded and intelligent gateway for connected buildings. It enables
system maintenance providers as well as end users to remotely manage connected fire detection
systems. The gateway also supports them to ensure compliance.

Operational description: The gateway acts as a portal among fire alarm panels, and peripheral
devices. The gateway connection with the fire alarm panel enables reading the inventory and
transmitting the data. The connection with Cloud facilities remotely monitoring and managing the fire

detection systems.

3.2 Ratings and System Details declared by client*

Table 3: Ratings and System Details

Radio Protocol WLAN (2.4GHz) BLE BLUETOOTH WLAN (5GHz)
: 5150MHz to 5250MHz
Operating 2412MHz -
Frequency Range 5462MHz 2402MHz — 2480MHz 5250MHz to 5350MHz

5470MHz to 5725MHz

No. of Channel and
Supporting 1 gg&”l_r"ze's ’ 40 79 Only 20MHz
Bandwidth
Channel Spacing S5SMHz 2MHz 1MHz 10MHz
B?nél[?sg(S:K GFSK, 802.11a: OFDM
Modulation 802.11g: OFDM GFSK P DORSK: 802.11n: OFDM
802.11n: OFDM
Number of 2 1 1 >
antennas
Antenna Gain & . . 6.5dBi &
Type 3dBi & Printed F Antenna Printed E Antenna
Supply Voltage to 24V DC
Product
Dimensions 200mm x 70mm x 255mm

Environmental
conditions
(Operating and
Storage)

-10°C to +60° C

Note: The product does not support simultaneous transmission. Conducted output power measured with respect to
each protocol with single transmission chain

*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.
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Table 4: Report No. References

SL. No. RF Protocol / Frequency Bands Report No.
1 WLAN (2.4GHz) and BLUETOOTH LOW ENERGY | ULR-TC568819300000085F
2 BLUETOOTH ULR-TC568819300000086F
3 WLAN (5GHz) ULR-TC568819300000087F

3.3 Measurement Uncertainty:

Table 5: Measurement Uncertainty

Parameter Uncertainty

Occupied Channel Bandwidth 5 %
RF output power, conducted +1.5dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3dB
SAC, radiated measurement 16 dB
FAC, radiated measurement +6 dB
Temperature +3 C

Supply Voltages +3 %

Time 5 %

Note: The listsed uncertainities are the worst case uncertainity for the entire range of mesurements and are for
the reporting purpose only and are not used in determining the PASS/FAIL of the results.
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4 TEST SET-UP AND OPERATION MODE

4.1 Principle of Configuration Selection

Transmission was enabled with highest possible duty cycle transmission on low, mid and high channel.

4.2

4.3

4.4

4.5

4.6

Test Operation and Test Software

Test Software and Hardware Name
Software version

Hardware name

Hardware version

Test modes — data rates and modulations

: FW 2.0, PC Utility 1.4
:2.1.7.0

: CCM-BM28
. RevA

For an antenna port measurement and radiated spurious emissions, the tests were performed for both
antennas and worst test results are reported in this test report.

Special Accessories and Auxiliary Equipment

- Test laptop and USB cable

Countermeasures to achieve EMC Compliance

- None

List of frequencies

Frequency Band

Channel No.

Channel Frequency

(MHz) (MHz)
1 2412
2 2417
3 2422
4 2427
5 2432
2400 - 2483.5 6 2437
7 2437
8 2447
9 2452
10 2457
11 2462
Table 6: List of Wi-Fi center Frequencies
Frequency Band Channel No. Fre(lc\q/ll:_'ezr;cy
36 5180
5150-5350 MHz 48 5240
64 5320
100 5500
5470-5725 MHz
140 5700

Table 7: 5GHz WLAN -20MHz Bandwidth Channels List
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Channel Frequenc
Frequency Band Channel No. q y

(MHz) (MHz)

0 2402

1 2404

2 2406

3 2408

18 2438

2400 — 2483.5 19 2440
20 2437

36 2474

37 2476

38 2478

39 2480

Table 8: List of BLE center Frequencies

Frequency Band Channel No. Channel Frequency
(MHz) (MHz2)
0 2402
1 2403
2 2404
3 2405
37 2439
2400 - 2483.5 38 2440
BT(BDR+EDR) 39 2441
40 2442
74 2476
75 2477
78 2480

Table 9: List of Bluetooth center Frequencies
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5 TEST METHODOLOGY

5.1 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.

Note: Field Strength = Measured Value + Antenna Factor + Cable Loss — Pre-Amplifier Gain

5.1.1 Test Setup Configuration

EUT

3m test distance
i:H e > EMI-Receiver
J
\ 9

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

Pre-Amplifier Measuring Receiver /
Spectrum Analyzer

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

EUT

Measuring Receiver /
Spectrum Analyzer

3m
I I | ‘ Pre-Amplifier
 Turntable ‘ ‘
Ground Plane 1

Figure 3: Frequency Range 200 MHz - 1GHz

...........

Fully anechoic Chamber

EUT

...................................

3m ._

Pre-Amplifier

Measunng Receiver /

Spectrum Analyzer

1 Tumtable

30 CM

1

Figure 4: Frequency Range 1GHz — 26GHz
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6 TEST RESULTS: WLAN

6.1 Maximum Peak Conducted Output Power

Result

Test Specification
Measurement

Bandwidth
Detector

Requirement

EUT

Pass

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

1 MHz
Peak

<1W (30 dBm)

Environmental conditions:

Temperature: +23.5 °C

Test results:

10 dB attenuator

USB Wideband

RH: 61.7 %

Power Sensor

Note: Measurements were made as per section 8.3.1.3 in 558074 D01 15.247 Measurement Guidance v05r02.

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below results.

Table 10: Maximum peak conducted output power verified Test Results

Mode : 802.11b

Maximum Measured Maximum Measured
Data Channel Conducted Avarage Conducted Avarage Limit
Mode rate Frequency | Output Power Power at Output Power | Power at (dBm)
(Mbps) (MHz) at Ant 1 Ant 1 at Ant 2 Ant 2
(dBm) (dBm) (dBm) (dBm)
2412 18.136 14.928 17.179 13.990 30
1 2442 18.123 14.899 17.274 13.995 30
2462 17.862 14.706 17.071 13.887 30
802.11b
2412 17.386 14.439 17.653 14.497 30
11 2442 17.153 14.204 17.469 14.271 30
2462 16.958 14.101 17.293 14.042 30
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Maximum Measured | Maximum | Measured
Avarage | Conducted | Avarage
Channel Conducted o
Data rate Power at Output Power at Limit
Mode Frequency Output
(Mbps) Ant 1 Power at Ant 2 (dBm)
(MHz) Power Ant1 d d
(dBm) (dBm) Ant 2 (dBm)
(dBm)
2412 25.157 15.025 24.882 14.149 30
6 2442 25.250 14.929 24,752 14.196 30
2462 24.969 14.679 24.659 13.843 30
2412 23.695 14.331 23.534 14.333 30
802.11g 24 2442 23.499 14.243 23.512 14.236 30
2462 23.294 13.866 23.818 13.963 30
2412 23.471 13.650 23.723 13.788 30
54 2442 24.081 13.702 24.292 13.623 30
2462 23.115 13.230 23.510 13.318 30
2412 25.706 14.617 25.182 13.813 30
MCSO 2442 25.203 14.458 25.478 13.677 30
2462 24.987 14.304 24,978 13.389 30
2412 25.212 13.601 24.502 13.541 30
802.11n MCS4 2442 25.007 13.440 25.704 13.335 30
2462 24.102 13.102 24.344 13.042 30
2412 24.596 13.905 25.137 13.786 30
MCS7 2442 24.486 13.738 25.170 13.700 30
2462 24.358 13.438 24.568 13.499 30
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6.2 Maximum Power Spectral Density

Result

Test Specification
Detector Function
Port of testing

Requirement

Pass

FCC Part 15 Subpart C Section 15.247 (e)

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

10 dB attenuator

Environmental conditions:

Temperature: +23.5 °C

Test results:

RH: 61.7 %

Spectrum Analyzer

Note: Measurements were made as per section 8.4 in 558074 D01 15.247 Measurement Guidance v05r02.

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below results

Table 11: Maximum power spectral density verified Test Results

Note: Testing was performed for both antennas and worst results of Antenna 1 is reported

Data rate Channel PSD for Limit
ode | Tops) | Freveny | antenad | aminn
2412 -6.624 8
1 2442 -6.921 8
2462 -8.203 8
802.11b
2412 -8.290 8
11 2442 -7.693 8
2462 -9.210 8
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Ref 0 dBm

Mkr1 2.410488 GHz

Atten 5 dB -6.624 dBm

#Peak
Log

10
dB/

rWW

Offst
12

s

dB

\vw“

Y

M1 52
S3 FC

Center 2.412 GHz
#Res BW 3 kHz

Span 20 MHz

#/BW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: 1Mbps

Channel Frequency: 2412MHz

Mkr1 2.442691 GHz
Ref 0 dBm Atten 5 dB 6.921 dBm
#Peak 1
Log .@Ilulh 1
10 M W
dB/ |
Offst
0 al' TN
dB »fﬁm ' Y 'M‘N
W ¥
M1 52
53 FC
AA
Center 2.442 GHz Span 20 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: 1Mbps

Channel Frequency: 2442MHz
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Mkr1 2.460488 GHz
Ref 0 dBm Atten 5 dB 8.203 dBm
#Peak 1

Log .

- L e,
A I U,
/ Ny

7 o

M1 52
53 FC

AA
Center 2.462 GHz Span 20 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.287 s (1000 pts)
Data rate: 1Mbps Channel Frequency: 2462MHz

Mkr1 2.410629 GHz
Ref 1 dBm Atten 5 dB -8.29 dBm
Peak
1

Log <

10 M"‘d«.

dB/ ;
0" i ™,

dB lﬂ.«" \L

e R |
M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 3 kHz #V/BW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: 11Mbps Channel Frequency: 2412MHz
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Mkr1 2.44056% GHz

Ref -2 dBm Atten 5 dB 7.693 dBm
Peak

L M

Log b

dB/ W Wq,

Offst '
12

dB J\‘ﬂ

;i

M1 52
53 FC
AA
Center 2.442 GHz Span 20 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: 11Mbps

Channel Frequency: 2442MHz

Ref -2 dBm

Atten 5 dB

Mkr1 2.460629 GHz
9.21 dBm

Peak
Log

10
dB/

Offst
12

",

dB “wf

L

e

1!\'

M1 52
53 FC

Center 2.462 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 20 MHz
Sweep 2.287 s (1000 pts)

Data rate: 11Mbps

Channel Frequency: 2462MHz
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12

Data rate Channel PSD for Limit
Hode | Tbps) | Fremeency | aenel | amisk
2412 -10.07 8
6 2442 -12.87 8
2462 -7.514 8
2412 -9.109 8
802.11g 24 2442 -9.878 8
2462 -10.18 8
2412 -10.71 8
54 2442 -10.15 8
2462 -10.37 8
Mkr1 2.412911 GHz
Ref -1 dBm Atten 5 dB -10.07 dBm
#Peak .
Log |y b dah iﬁ;‘?nl .
I ki ST
Offst

n(
dB Ml‘

M1 52
33 FC

Center 2.412 GHz
#Res BW 3 kHz

#/BW 10 kHz

Span 20 MHz
Sweep 2.287 s (1000 pts)

Data rate: 6Mbps

Channel Frequency: 2412MHz
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Ref -1 dBm

Atten 5 dB

Mkr1 2.442350 GHz
-12.87 dBm

#Peak
Loeg

e |

[N

10

Offst
12

dB/ TM“JW

L

AN Mﬂ‘!t

T L

dB Mwl

W1 52
33 FC

Center 2.442 GHz
#Res BW 3 kHz

#/BW 10 kHz

Span 20 MHz
Sweep 2.287 s (1000 pts)

Data rate: 6Mbps

Channel Frequency: 2442MHz

Ref -1 dBm

Atten 5 dB

Mkr1 2.462310 GHz
-1.514 dBm

#Peak
Log

10
dB/

g

R,

Offst
12

L

-a__}

dB M

Wy

M1 52
53 FC

Center 2.462 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 20 MHz
Sweep 2.287 s (1000 pts)

Data rate: 6Mbps

Channel Frequency: 2462MHz
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Ref (0 dBm

Mkr1 2.410408 GHz

Atten 5 dB

9.109 dBm

Peak
Log

- H

10

Offst
12

dB/ A?Wﬁ[lp p%dwwﬁw {WWWM

aliany

T"']'H'W
|

b

i

M1 52
53 FC

Center 2.412 GHz
#Res BW 3 kHz

#/BW 10 kHz  Sweep 2.287 s (1000 pts)

Span 20 MHz

Data rate: 24Mbps

Channel Frequency: 2412MHz

Mkr1 2.441770 GHz

Ref 0 dBm Atten 5 dB 9.878 dBm
Peak

m g e

dB anﬂ)wwﬁ f WWH&M il
Offst P j ail 'vm'w
12 '

= L

i

M1 52
53 FC

Center 2.442 GHz
#Res BW 3 kHz

Span 20 MHz

#/BW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: 24Mbps

Channel Frequency: 2442MHz
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Ref () dBm

Mkr1 2.460408 GHz
Atten 5 dB -10.18 dBm

Peak
Log

K

10
dB/
Offst
12

= — o

IR T ST ST

I HI L R o

dB M'
1
L

—r

o

M1 52
53 FC

AA
Center 2.462 GHz Span 20 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 2.287 s (1000 pts)
Data rate: 24Mbps Channel Frequency: 2462MHz

Mkr1 2412270 GHz
Ref 4 dBm Atten 5 dB -10.71 dBm
Peak 1
Log [ | ?I |
0 e
dB/ p M’W A
{)ffst Ll T T
12
dB '
[

M1 52
53 FC

AA
Center 2.412 GHz Span 20 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: 54Mbps Channel Frequency: 2412MHz
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Mkr1 2.442770 GHz
Ref -4 dBm Atten 5 dB -10.15 dBm

Peak 1
Log Lo n...?l i

o WWWWWW m

Offst
12
dB

M1 52
S3 FC

Center 2.442 GHz Span 20 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: 54Mbps Channel Frequency: 2442MHz

Mkr1 2.462270 GHz
Ref -4 dBm Atten 3 dB -10.37 dBm

Peak L
Lﬂ'g 1 | [P ?| |

a | M WMNWWWWWMWW i

Offst
12
dB

M1 52
53 FC

Center 2.462 GHz Span 20 MHz

#Res BW 3 kHz #/BW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: 54Mbps Channel Frequency: 2462MHz
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Data rate Channel PSD for Limit
Mode Frequency Antenna 1
(Mbps) (MH2) (dBm/3kHz) | (ABM/3kHZ)
2412 -7.986 8
MCSO 2442 -8.581 8
2462 -9.478 8
2412 -9.872 8
802.11n
(20MHz) MCS4 2442 -8.834 8
2462 -9.355 8
2412 -10.53 8
MCS7 2442 -10.93 8
2462 -10.39 8
Mkr1 2.412370 GHz
Ref 0 dBm Atten 5 dB -1.986 dBm
#Peak 1
w ]
10 i
v | Mool | Wi
Offst
12 . R
dB |47 l|'111|
M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: MCSO

Channel Frequency: 2412MHz
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Ref 0 dBm

Mkr1 2.442631 GHz

Atten 5 dB -8.581 dBm

#Peak
Log

= -

10
dBf

T s AT T

Oftst
12

dB

M1 52
53 FC

Center 2.442 GHz
#Res BW 3 kHz

Span 20 MHz
#VBW 10 kHz

Sweep 2.287 s (1000 pts)

Data rate: MCSO

Channel Frequency: 2442MHz

Ref -1 dBm

Mkr1 2.462671 GHz

Atten 5 dB -9.478 dBm

#Peak
Log

10
dB/f

G AT T

Offst
12

WNWWWWMWU

|

dB

iy

M1 52
53 FC

Center 2.462 GHz
#Res BW 3 kHz

Span 20 MHz

#V/BW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: MCSO

Channel Frequency: 2462MHz
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Mkr1 2.410709 GHz
Ref 4 dBm Atten 5 dB 5.872 dBm
Peak

Log | ﬁuﬁ [TTE NI

P 7l A Al L

:ﬁa M‘A uijw

M1 52
53 FC

AA
Center 2.412 GHz Span 20 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 2.287 s (1000 pts)
Data rate: MCS4 Channel Frequency: 2412MHz

Mkr1 2.442250 GHz

Ref 0 dBm Atten 5 dB §3.834 dBm
Peak N
Log N
10 WMW\ WA
dB/ LA f W haddi it
Offst Jl"“ L (LA 1 LI | "HT Ll
12

dB m”" 'UW'

M1 52
53 FC
AA
Center 2.442 GHz Span 20 MHz
#Res BW 3 kHz #V/BW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: MCS4 Channel Frequency: 2442MHz
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Ref -2 dBm

Mkr1 2.462290 GHz
Atten 5 dB -9.355 dBm

Peak
Log

10

dB/ i

Tl JofitatYY UWWWW ki

Offst A
12 .

dB W‘Il‘rl

M1 52
53 FC

Center 2.462 GHz
#Res BW 3 kHz

Span 20 MHz
#VBW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: MCS4

Channel Frequency: 2462MHz

Ref 4 dBm

Mkr1 2.411049 GHz
Atten 5 dB -10.53 dBm

Peak
Log

1
1 lh?].ﬁ by r 1 fl

| R

Offst
12 ,

|

dB WF“

M1 52
53 FC

Center 2.412 GHz

#Res BW 3 kHz

Span 20 MHz
#VBW 10 kHz Sweep 2.287 s (1000 pts)

Data rate: MCS7

Channel Frequency: 2412MHz
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Ref 4 dBm

Mkr1 2.440388 GHz

Atten 5 dB -10.93 dBm

Peak
Log

1. 1| M

an | AN

LA A

Offst
12 .

!

dB M"f

M1 52
53 FC

Center 2.442 GHz
#Res BW 3 kHz

Span 20 MHz

#VBW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: MCS7

Channel Frequency: 2442MHz

Ref -4 dBm

Mkr1 2.462571 GHz

Atten 5 dB -10.39 dBm

Peak
Loeg

o | R N g

Offst
12

!

dB

i

M1 52
33 FC

Center 2.462 GHz
#Res BW 3 kHz

Span 20 MHz

#VBW 10 kHz  Sweep 2.287 s (1000 pts)

Data rate: MCS7

Channel Frequency: 2462MHz
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6.3 DTS Bandwidth

Result

Test Specification
Detector
Port of testing

Requirement

FCC Part 15 Subpart C Section 15.247 (a)(2)

Peak

Antenna Port

The minimum 6 dB bandwidth shall be at least 500 kHz.

EUT

Environmental conditions:

Temperature: +23.5 °C

Test results:

RH: 61.7 %

10 dB attenuator

Pass

Spectrum Analyzer

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

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below result.

Table 12: DTS Bandwidth verified Test Results

Note: Testing was performed for both antennas and worst results of Antenna 1 is updated

Channel 6 dB o
Mode D(i}li rit)e Frequency Bandwidth 99(335\/\/
P (MHz2) (MHz)
2412 8.099 11.877
1 2442 9.019 11.853
2462 9.053 11.968
802.11b
2412 8.525 11.374
11 2442 8.340 11.402
2462 7.992 11.469
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Ch Freqg 2.412 GHz Trig Free

Occupied Bandwidih

Ref 14 dBm Atten 15 dB
#Peak |t A frdealioh
Log O ?'U"r "‘:;:_ £
i¥i 7
dBr | LM Sk
Offst b e T
12
dB
Center 2.412 GHz Span 30 MHz
#Res BUWW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.8766 MHz xdB  -6.00d8
Transmit Freq Error -22 041 kHz
x dB Bandwidth 8.099 MHz
Data rate: 1Mbps Channel Frequency: 2462MHz

Ch Freq 2442 GHz Trig  Free
Occupied Bandwidth
Ref 14 dBm Atten 15 dB
#Peak | At i
Log ’jr)f-ﬂ” i L
vy WA
10 i ™,
dB/f . b LM R Wt
Offst |~ >
12
dB
Center 2.442 GHz Span 30 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
11.8530 MHz xdg 60048
Transmit Freq Error -64.316 kHz
¥ dB Bandwidth 9.019 MHz

Data rate: 1Mbps Channel Frequency: 2442MHz
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Ch Freqg 2.462 GHz Trig Free

Occupied Bandwidih

Ref 14 dBm Atten 15 dB
#Peak - T <
L 4 s Sl
0 i 9.7y
s Y
dB/ - o Sk S -
Oﬁst W T T ijw o
12
dB
Center 2.462 GHz Span 30 MHz
#Res BUWW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.9682 MHz xdB  -6.00d8
Transmit Freq Error -33.158 kHz
x dB Bandwidth 9.053 MHz
Data rate: 1Mbps Channel Frequency: 2462MHz

Free

Ch Freq 2412 GHz Trig

Occupied Bandwidih

Ref 21 dBm Atten 20 dB

#Peak

10 e o

dB/ 7 N

12

dB

Center 2.412 GHz Span 25 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %

11.3743 MHz xdB 50045

Transmit Freq Error -2.375 kHz
x dB Bandwidth B8.525 MHz

Data rate: 11Mbps Channel Frequency: 2412MHz
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Ch Freq

Occupied Bandwidih

2442 GHz

Trig  Free

Ref 16 dBm Atten 15 dB

#Peak

Log R T et i -

10 o~

dB/ N

Offst bt m"‘-\lw,.b,-

12

dB

Center 2.442 GHz Span 25 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 %

11.4017 MHz xdB 50043

Transmit Freq Error -41.641 kHz
¥ dB Bandwidth 8.340 MHz

Data rate: 11Mbps

Ch Freg

Occupied Bandwidih

Channel Frequency: 2442MHz

Trig Free

Ref 16 dBm Atten 15 dB

#Peak

Lo.g v 2 il e Y

10 v huth

dB/ 1 .

Offst T T .

12

dB

Center 2.462 GHz Span 25 MHz

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

11.4687 MHz xdB 50045

Transmit Freq Error -37.571 kHz
x dB Bandwidth 7.992 MHz

Data rate: 11Mbps

Channel Frequency: 2462MHz
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Mode D(T\‘;E gzt)e F?ehqatinennecly B ar? d(\j/v?dth 992)(;' S ZB;W

(MH2) (MH2z)

2412 16.303 16.395

6 2442 15.303 16.285

2462 15.104 16.249

2412 16.002 16.340

802.11g 24 2442 15.186 16.291

2462 16.017 16.348

2412 15.727 16.331

54 2442 15.653 16.285

2462 15.187 16.245

Ref 11 dBm

Ch Freq
ccupied Bandwidih

2412 GHz

Atten 10 dB

Trig Free

#Peak

i
Fr =

Log

= Pefancd
"y

-M«J~6¢‘ >
S

10

N

dB/f "

Offst

12

dB

Center 2.412 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Occupied Bandwidth
16.3945 MHz

-7.784 kHz
16.303 MHz

Sweep 9.99 ms (1000 pts!

Occ BW

Span 25 MHz

% Pwr 995.00 %
xdB -6.00 dB

Data rate:

6Mbps

Channel Frequency: 2412MHz
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Ch Freq 2.442 GHz

Occupied Bandwidth

Tng Free

Ref 11 dBm Atten 10 dB

#Peak N . , puntohasar | s,

Log —

10 i

dB/  Waa®

Offst

12

dB

Center 2.442 GHz

Occupied Bandwidth Occ BW % Puwr
16.2846 MHz X dB

Transmit Freq Error -20.271 khHz
x dB Bandwidth 15.330 MHz

#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts]

Span 25 MHz

99.00 %
-6.00 dB

Data rate: 6Mbps Channel Frequency: 2442MHz

Ch Freq
Occupied Bandwidth

Free

Trig

Ref 11 dBm Atten 10 dB
#Peak " . P R . A
Log e L g e
10 a ,
il Ty
dBl
Offst
12
dB
Center 2.462 GHz Span 25 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
16.2493 MHz xdB 5008
Transmit Freq Error -19.362 kHz
» dB Bandwidth 15.104 MHz

Data rate: 6Mbps Channel Frequency: 2462MHz
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Ch Freq 2412 GHz
Occupied Bandwidth
Ref 13 dBm Atten 15 dB
#Peak .
Log —)FTJMWW B R '-n'-’i{—
10 ey o
dBf L T
Offst | ™~
12
dB
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
16.3401 MHz xdg 60048
Transmit Freq Error 4.881 kHz
% dB Bandwidth 16.002 MHz
Data rate: 24Mbps Channel Frequency: 2412MHz

ChFieq 2442 GHz

Occupied Bandwidth

Ref 13 dBm Atten 15 dB

#Peak

Log r_?g_,l | P T [P M-LSE_

:I:H M,—""jww -Lh-m"h.h

Offst | ™

12

dB

Center 2.442 GHz Span 25 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %

16.2910 MHz xdg  6.00d8

Transmit Freq Error -4.296 kHz
¥ dB Bandwidth 15.186 MHz

Data rate: 24Mbps Channel Frequency: 2442MHz
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Ch Freq 2462 GHz

Occupied Bandwidth

Ref 13 dBm Atten 15 dB
#Peak R
Log = Shamaleroilonrioan el h e
1 3
10 Lo g
dBl | e,
Offst ™
12
dB
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.3482 MHz xdg 60048
Transmit Freq Error 123.615 Hz
¥ dB Bandwidth 16.017 MHz
Data rate: 24Mbps Channel Frequency: 2462MHz

Ch Freg 2412 GHz Tng Free

Occupied Bandwidth

Ref 13 dBm Atten 15 dB

#Peak

Log s - ST FY L. g A
10 N T_,,,\rf"j k'h..,“h
dB/ =y =
Offst
12
dB

Center 2.412 GHz Span 25 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth OccBW % Pwr  99.00 %
16.3307 MHz xdB  -6.00dB

Transmit Freq Error -5.675 kHz

x dB Bandwidth 15727 MHz

Data rate: 54Mbps Channel Frequency: 2412MHz
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Ch Freq 2442 GHz Tng Free
Occupied Bandwidth
Ref 13 dBm Atten 15 dB
#Peak
e hrrmllonalier o= T e
Lo ] N
10 Ty Trnal
L g
Offst |~ A
12
dB
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pur 99.00 %
16.2853 MHz xdg  6.00dB
Transmit Freq Error -13.025 kHz
% dB Bandwidth 15.653 MHz
Data rate: 54Mbps Channel Frequency: 2442MHz

Free

Trig

Ch Freq
Occupied Bandwidth

Ref 13 dBm Atten 15 dB

#Peak

Log —J?AMMJMM I M.Ndu-ﬁ[

10 -r*"'ﬂf W""ﬂ-ﬁ!

dB/f A =

Offst | ™

12

dB

Center 2.462 GHz Span 25 MHz

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

16.2445 MHz xdB 50048

Transmit Freq Error -10.354 kHz
* dB Bandwidth 15.187 MHz

Data rate: 54Mbps Channel Frequency: 2462MHz
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Mode Data rate F?ehqinennecly B::xr(]5 d(\j/vBi,dth 99% OBW

(Mbps) (MHz) (MHz) (MHz)

2412 16.894 17.550

MCSO 2442 15.945 17.494

2462 16.868 17.559

2412 15.186 17.485

?Z%ZI\A:}-:IL;) MCS4 2442 15.190 17.495
2462 17.397 17.566

2412 17.568 17.590

MCS7 2442 17.541 17.541

2462 16.921 17.526

Ch Freq

ccupied Bandwidth

2.412 GHz

Free

Trig

Data rate: MCSO

Ref 11 dBm Atten 10 dB
#Peak . " o N — A
Log ) . A
10 i -
[,
dBl |
Offst
12
dB
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #/BWY 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.5497 MHz xdg 60048
Transmit Freq Error -3.647 kHz
x dB Bandwidth 16.894 MHz

Channel Frequency: 2412MHz
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2.442 GHz

Ch Freg
Occupied Bandwidth

Trig

Free

Data rate: MCSO

Ch Freq

Occupied Bandwidth

Ref 11 dBm Atten 10 dB

Ref 11 dBm Atten 10 dB
#Peak " ”
Lo-g i ar] F7 “ﬁﬁr
10 i EW
ok ™y
dB/ Pt
Offst
12
dB
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.4937 MHz xd5 60043
Transmit Freq Error -9.958 kHz
% dB Bandwidth 15.945 MHz

Channel Frequency: 2442MHz

Trig Free

#Peak N

& M
e

Log —

10 o

T

dB/

Offst

12

dB

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.5591 MHz

-9.853 kHz
16.868 MHz

Transmit Freq Error
¥ dB Bandwidth

Data rate: MCSO

#VBVY 300 kHz

Span 25 MHz
Sweep 9.99 ms (1000 pts)

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Channel Frequency: 2462MHz
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Ch Freq

Occupied Bandwidth

2412 Ghz Trig  Free

Ref 13 dBm Atten 15 dB

#Peak

Log B R e 45

10 .:‘m M

dBl e s

Offst [ b

12

dB

Center 2.412 GHz Span 25 MHz

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

17.4853 MHz xd3 - 6.00dB

Transmit Freq Error -5.384 kH=z
x dB Bandwidth 15.186 MHz

Data rate: MCS4

Ch Freq

Occupied Bandwidth

Channel Frequency: 2412MHz

Trig Free

Ref 13 dBm Atten 15 dB

#Peak

Log —);R,MWMW Ww‘,ﬁie

10 o e

dBl | M,

Offst | B

12

dB

Center 2.462 GHz Span 25 MHz

#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %

17.5655 MHz xdg 60048

Transmit Freq Error -6.328 kHz
¥ dB Bandwidth 17.397 MHz

Data rate: MCS4

Channel Frequency: 2442MHz
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Ch Freq 2.442 GHz

Occupied Bandwidth

Trig Free

Ref 13 dBm Atten 15 dB

#Peak

Log %JMMW T L..,ﬁ::

dBl | '%,,,_*“

Offst

12

dB

Center 2.442 GHz Span 25 MHz

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

17.4951 MHz x5 60045

Transmit Freq Error -13.190 kHz
% dB Bandwidth 15.190 MHz

Data rate: MCS4

Channel Frequency: 2462MHz

ChFreq  2.412 GHz

Occupied Bandwidih

Trig Free

Data rate: MCS7

Ref 13 dBm Atten 15 dB
#Peak . A
Log > Rrmadesfcestion el €
10 L i
A ",
dB/ .'..«f‘"r K"-..__H‘
Offst
12
dB
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.5970 MHz xd5 60045
Transmit Freq Error 2.083 kHz
» dB Bandwidth 17.568 MHz

Channel Frequency: 2412MHz
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Ch Freq

Occupied Bandwidth

2.442 GHz Trig Free

Data rate: MCS7

Ch Freq

Occupied Bandwidih

Ref 13 dBm Atten 15 dB

#Peak .

Log ejmw i i L.Nsie

10 ol T

dBl [ .

Offst b

12

dB

Center 2.442 GHz Span 25 MHz

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

17.5409 MHz xd5 60048

Transmit Freq Error -9.847 kH=z
x dB Bandwidth 17.541 MHz

Channel Frequency: 2442MHz

Trig  Free

Ref 13 dBm Atten 15 dB

#Peak

Log —::rmmwww Mwwwu@:—

10 Prg T

dBl | e

Offst ™

12

dB

Center 2.462 GHz Span 25 MHz

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

17.5259 MHz xd5 60048

Transmit Freq Error -4.181 kHz
x dB Bandwidth 16.921 MHz

Data rate: MCS7

Channel Frequency: 2462MHz '
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6.4 Emissions in non-restricted frequency bands and Conducted Spurious

Emission

Result

Test Specification
Detector Function
Port of testing
Requirement

FCC Part 15 Subpart C Section 15.247 (d)

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

Environmental conditions:

Temperature: +23.5 °C

Test results:

Note:

RH: 61.7 %

10 dB attenuator

Pass

Spectrum Analyzer

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below result

Measurements were made as per section 8.5 in 558074 D01 15.247 Measurement Guidance v05r02.

Table 13: Verified Test Results of Emissions in non-restricted frequency bands

Note: Testing was performed for both antennas and worst results of Antenna 1 is updated

Value at the Band Band
Edge
Data Data Rate FSeh alljnennecl R\?Z?Linée Edge Limit
Mode (Mbps) (KIAHZ) y Frequency | Value A (dBm) Value A~B (dBc)
(MHz) (dBm) (dBc)
2412 2400 -35.63 6.823 -42.453 20
b 1
2462 2483.5 -47.63 6.168 -53.798 20
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Ref 14 dBm

Mkr1 2.413491 GHz
Atten 15 dB 6.823 dBm

#Peak
Log

10
dB/

£

PP,

Offst
12

Nl s

dB

7 5

P
=

M1 52
S3 FC

Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #A/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot: 1Mbps, 2412MHz

Ref 15 dBm

Mkr1 2.463491 GHz
Atten 13 dB 6.168 dBm

#Peak
Log

1
gk nn?

10
dB/

el

Offst
12

P Wy

dB

i Ty

W “"")
M1 52
53 FC
AA
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot: 1Mbps, 2462MHz
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Mkrd 2.39706 GHz
Ref 16 dBm Atten 15 dB -35.63 dBm
#Peak
Log os
10
dB/ f‘ﬂ
Offst n.l')‘
12 R
dB . M (¥ ’
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 e Freq 2.41200 GHz -3.881 dBm
2 5l Freg 239000 GHz -50.39 dBm
3 {1 Freq 2.40000 GHz -37.58 dBm
4 {1 Freq 239708 GHz -35.83 dBm
Data rate: 1Mbps Channel Frequency: 2412MHz
Mkr2 2.48350 GHz
Ref 16 dBm Atten 15 dB A7.63 dBm
#Peak
Log
10
dB/ Fl
Offst ,.l')‘
12 L p .
as Fishi Wy
ol sd Wl
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 e Freq 2.48200 GHz -5.105 dBm
2 5l Freg 2.48350 GHz -47.83 dBm

Data rate: 1Mbps

Channel Frequency: 2412MHz
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Band
Data Data Channel Value at the Band Edge Reference Edge Limit
Rate Frequency Value B Value
Mode Frequency Value A (dBc)
(Mbps) (MHz) (MHz2) (dBm) (dBm) A~B
(dBc)
6 2412 2400 -34.16 3.574 -37.734 20
g 2462 2483.5 -40.9 3.291 -44.191 20
Mkr1 2.411369 GHz
Ref 12 dBm Atten 10 dB 3.574 dBm
#Peak 1
Log X Il 1 n _‘n_‘_l'll.i.n?m njm\..ﬂ‘.u" 1 a il 1 3
10 1 ol TN, Bl
dB/ A i
Offst
12 )
dB " o
M1 52
53 FC
AA
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot: 6Mbps, 2412MHz
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Mkr1 2.464492 GHz

Ref 12 dBm Atten 10 dB 3.291 dBm
#Peak N
Log N . ; " ¢
10 B e I T
dB/ i i
Offst ,af \\
12 .
dB ey
M1 52
53 FC

AL
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot: 6Mbps, 2462MHz

Mkrd 2.39806 GHz
Ref 14 dBm Atten 15 dB -34.61 dBm
#Peak
Log hhd Pt L,
10
o y N
Offst ot 5,
12 = Al 1"4.“ M
a8 | ™ e
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 4 Freq 2.41200 GHz -2.483 dBm

2 5] Freg 2.39000 GHz 43 dBm

3 5] Freq 240000 GHz -34.18 dBm

4 5] Freq 239808 GHz -34.81 dBm

Data rate: 6Mbps Channel Frequency: 2412MHz
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Mkr2 2.48350 GHz
Ref 16 dBm Atten 15 dB -40.9 dBm
#Peak
L
0 jm u._al
dB/
Offst lff‘r \\"L.
:I;é fJ.I;.In‘N‘HT \h« z
iy ey
L e, X
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 W) Freq 2.46200 GHz -3.797 dBm
2 W) Fraq 248350 GHz -40.9 dBm

Data rate: 6Mbps

Channel Frequency: 2462MHz
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Reference Plot: MCS4, 2412MHz

b Data Channel Value at the Band Edge Reference | Band Edge o
ata Limit
Mode Rate Frequency Value B Value A~B (dBc)
(Mbps) (MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
802.11n 2412 2400 -34.99 2.783 -37.773 20
MCS4
(20MHz) 2462 2483.5 -43.75 2.460 -46.210 20
Mkr1 2.411730 GHz |

Ref 11 dBm Atten 10 dB 2.783 dBm

Peak 1

L‘m a 1 I il [ LA J? Hak b 4 1| 1 [ iy 1

10 pho o SRR Tt el

dB/ fh ‘w\

Offst

el ,

dB i b

M1 52

53 FC

AA
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
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Ref 11 dBm

Mkr1 2.463251 GHz

Atten 10 dB

2.46 dBm

Peak
Log

ﬂl.Jl.fIn.?

10

dB/ {W

g eellnmlsen i o

!

Offst
12

dB i

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 20 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Plot: MCS4, 2462MHz

Ref 11 dBm

Mkr1 2.413532 GHz

Atten 10 dB

4.149 dBm

Peak
Log

|

dB/

10 v Jw’k@wiw" A S Sl VT

Vol

Offst
12 |

',

dB A

M1 52
33 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 20 MHz

#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Data rate: MCS4

Channel Frequency: 2412MHz
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Ref 11 dBm

Mkr1 2.462310 GHz

Atten 10 dB

3.528 dBm

Peak
Log

dB/

i Wwwwww

M EAAN

WL\MA\

Offst
12

\

dB o

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 20 MHz

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

Data rate: MCS4

Channel Frequency: 2462MHz
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6.5 Spurious Radiated Emissions & Restricted Bands of Operation

Result

Test Specification
Test Method

Measurement Location

Measuring Distance
Detector
Requirement

Pass

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

ANSI C 63.10 - 2013

Semi Anechoic Chamber < 1 GHz
Fully Anechoic Chamber > 1 GHz
3m

QP for frequency below 1 GHz, average for frequency above 1 GHz
As per the limits mentioned in the below table

Table 14: 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:

Supply Voltage: 110 V AC, 60Hz
Supply Voltage for Module: 24 V DC

Environmental conditions:

Temperature: +23.5 °C RH: 54 %
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Test results:

No Emissions found in the frequency range 9kHz — 30MHz

Power Mode: RS232

Frequency range : 30MHz — 200MHz

80T

70t

80+

50+

FCC Part15C Wireless 30M-1GHz

40

Level in dBuV/m

30t

207

10t

50 80 70 80 90 100M

Frequency in Hz

Polarization: Vertical

80T
701
601

50+

FCC Part15C

Wireless 30M-1GHzZ

40

Level in dBuV/m

30t

207

10+

50 60 70 80 90 100M

Frequency in Hz

Polarization: Horizontal
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Test results:

Antgn na Ii\/rlggiggi(i/ Quasi Peak Limit Margin
Polarization (MH2) (dBuV/m) (dBuV/m) (dB)
Vertical 30.60 29.50 40.00 7.57
Vertical 49.97 31.36 40.00 4.43
Vertical 73.16 29.22 40.00 7.83
Horizontal 78.51 4.62 40.00 18.38
Horizontal 124.95 27.07 43.50 14.86
Vertical 125.01 38.36 43.50 3.72
Vertical 149.97 35.88 43.50 5.93
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Frequency range : 200MHz - 1GHz

801

701

801

Test result :

FCCPart15C_Wireless 30M-1GHz
§ 501
cr:Jl T
p=]
£ 407
2
98 30}
201
10
0 + t t + t + t |
200M 300 400 500 600 700 800 900 1G
Frequencyin Hz
Polarization: Vertical
80T
70+
60+
FCC Pat15C._Wireless. 30M-1GHz
§ 50+
é‘ |
£ 407
2
9 o0t
20+
10+
0 + + + ; ; ; + |
200M 300 400 500 600 700 800 200 1G
Frequencyin Hz
Polarization: Horizontal
Antenna I':\fgazlé:]id Quasi Peak Limit Margin
Polarization quency (dBuV/im) | (dBpV/m) | (dB)
(MH2z)
Horizontal 250.00 33.73 46.00 12.27
Vertical 445.50 27.44 46.00 18.56
Horizontal 841.50 33.83 46.00 12.17
Horizontal 880.60 32.13 46.00 13.87
Vertical 903.55 19.21 46.00 26.79
Horizontal 940.50 30.00 46.00 16.00
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Power Mode: 24V DC

Frequecy range: 30MHz — 200MHz

20~
ol
ol
E ol
é 50,, FCC Part16C Wireless 30M-1GHz
£ '
L
ot
10
%)M 50 a0 70 a0 90 100M 200M
Frequency in Hz
Polarization: Vertical
50
-
ol
E ol
% T FCC Part15C. Wireless. 30M-1GHz
£ '
8 o)
sl
1o}
gUVI 50 60 70 80 90 100M 200M
Frequency in Hz
Polarization: Horizontal
Test results :
Antenna I':\fgazlé:ﬁ:d Quasi Peak Limit Margin
Polarization quency (dBuV/m) (dBuV/m) (dB)
(MHz)
Vertical 45.42 24.92 40.00 15.08
Vertical 83.12 17.21 40.00 22.79
Horizontal 124.95 24.11 43.50 19.39
Vertical 125.01 33.59 43.50 9.91
Vertical 148.51 30.58 43.50 12.92
Horizontal 149.97 25.48 43.50 18.02
Vertical 150.03 33.28 43.50 10.22
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Frequency range : 200MHz - 1GHz

20+
707:
ol
[ FCCPart15C_Wireless_30M-1GHz
E ol
S p e
£ 4ot
& o
ol
‘1(}WL
ZOCOM 200 400 500 600 700 800 QI‘D 1G
Frequencyin Hz
Polarization: Vertical
a0~
b
ol
4 FCC Part15C. Wireless . 30M-1GHz
g T
£ 4ot
& ol
ol
10%
F0M 2 %0 =0 @0 0 80 %0 16
Frequencyin Hz
Polarization: Horizontal
Test results :
Antenna Iivrlgaiz:]id Quasi Peak Limit Margin
Polarization q y (dBuV/m) (dBuV/m) (dB)
(MHz)
Vertical 247.45 21.48 46.00 24.52
Horizontal 247.50 28.56 46.00 17.44
Vertical 249.95 19.44 46.00 26.56
Horizontal 250.00 32.22 46.00 13.78
Horizontal 880.60 32.81 46.00 13.19
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Frequency range: 1GHz to 26GHz

Antenna 1

802.11b: 1Mbps

Channel Measured Mee_lsu_red . .
Frequenc Frequenc Antenna Emission Limit Margin
quency qUENCY | pojarization Level (dBpv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(Pk) 54.48 74 -19.52
2390(Av) 42.07 54 -11.93
2412(Pk) 102.40 * -
2412(Av) _ 99.76 * -
Vertical
4824(Pk) 44.45 74 -29.55
4824(Av) 37.03 54 -16.97
7236(Pk) 47.28 74 -26.72
0412 7236(Av) 34.24 54 -19.76
2390(Pk) 55.74 74 -18.26
2390(Av) 42.62 54 -11.38
2412(Pk) 103.53 * -
2412(Av) _ 100.95 * -
Horizontal
4824(PK) 43.25 74 -30.75
4824(Av) 34.86 54 -19.14
7236(Pk) 47.64 74 -26.36
7236(Av) 34.20 54 -19.80
2442(Pk) 102.37 * -
2442(Av) 99.90 * -
4884(Pk) Vertical 44.09 74 -29.91
4884(Av) 35.68 54 -18.32
7326(Pk) 48.05 74 -25.95
0442 7326(Av) 35.66 54 -18.34
2442(PK) 101.32 * -
2442(Av) 98.75 * -
4884(Pk) . 44.47 74 -29.53
Horizontal
4884(Av) 37.99 54 -16.01
7326(Pk) 48.28 74 -25.72
7326(Av) 35.16 54 -18.84
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802.11b: 1Mbps

Channel Measured Measured
Frequenc Frequenc Antenna Emission Limit Margin
dusncy dyENCY | polarization Level (dBuV/m) (dB)
(MHz) (MHz) (dBuV/m)
2462(Pk) 96.61 * -
2462(Av) 93.70 * -
2483.5(Pk) 47.30 74 -26.71
2483.5(Av) Vertical 36.68 54 -17.32
4924(Pk) 45.12 74 -28.88
4924(Av) 39.12 54 -14.88
7386(Pk) 48.71 74 -25.29
2462 7386(Av) 38.22 54 -15.78
2462(PK) 100.44 * -
2462(Av) 97.67 * -
2483.5(Pk) 51.10 74 -22.90
2483.5(Av) ) 40.35 54 -13.65
Horizontal
4924(Pk) 45.28 74 -28.72
4924(Av) 39.45 54 -14.55
7386(Pk) 48.98 74 -25.02
7386(Av) 39.24 54 -14.76
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802.11b: 11Mbps

Channel Measured Mea}sured — .
Frequenc Frequenc Antenna Emission Limit Margin
N y N y Polarization Level (dBpVv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(Pk) 56.06 74 -17.94
2390(Av) 42.18 54 -11.82
2412(Pk) 108.11 * -
2412(Av) Vertical 99.49 * -
4824(Pk) 43.08 74 -30.92
4824(Av) 30.40 54 -23.60
7236(Pk) 47.16 74 -26.84
2412 7236(Av) 34.00 54 -20.00
2390(Pk) 53.84 74 -20.16
2390(Av) 41.77 54 -12.23
2412(Pk) 106.41 * -
2412(Av) Horizontal 97.67 * -
4824(Pk) 42.68 74 -31.32
4824(Av) 29.93 54 -24.07
7236(Pk) 47.60 74 -26.40
7236(Av) 34.05 54 -19.95
2442(PK) 107.88 * -
2442(Av) 99.22 * -
4884(Pk) Vertical 43.67 74 -30.33
4884(Av) 30.86 54 -23.14
7326(Pk) 48.05 74 -25.95
2442 7326(Av) 34.93 54 -19.07
2442(Pk) 106.95 * -
2442(Av) 08.34 * -
4884(Pk) Horizontal 44.57 74 -29.43
4884(Av) 32.22 54 -21.78
7326(Pk) 47.48 74 -26.52
7326(Av) 34.46 54 -19.54
2462(Pk) 105.84 * -
2462(Av) 95.16 * -
2483.5(Pk) 54.32 74 -19.68
2483.5(Av) Vertical 41.61 54 -12.39
4924(Pk) 45.20 74 -28.80
4924(Av) 31.20 54 -22.80
7386(Pk) 49.99 74 -24.01
2462 7386(Av) 37.88 54 -16.12
2462(Pk) 104.56 * -
2462(Av) 96.04 * -
2483.5(Pk) 53.83 74 -20.17
2483.5(Av) Horizontal 41.58 54 -12.42
4924(Pk) 4453 74 -29.47
4924(Av) 31.56 54 -22.44
7386(Pk) 49.92 74 -24.08
7386(Av) 36.96 54 -17.04
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802.11g: 6Mbps

Channel Measured Mee_lsu_red — .
Frequenc Frequenc Antenna Emission Limit Margin
quency quency | pojarization Level (dBpv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(Pk) 68.14 74 -5.86
2390(Av) 51.23 54 -2.77
2412(PkK) 106.75 * -
2412(Av) . 97.70 * -
4824(PK) Vertical 41.99 74 732.01
4824(Av) 29.44 54 -24.56
7236(Pk) 47.87 74 -26.13
o412 7236(Av) 34.10 54 -19.90
2390(Pk) 66.63 74 -7.37
2390(Av) 50.01 54 -3.99
2412(PK) 106.34 * -
2412(Av) Horizontal 97.14 * -
4824(PK) 41.93 74 -32.07
4824(Av) 29.33 54 -24.67
7236(Pk) 47.11 74 -26.89
7236(Av) 34.09 54 -19.91
2442(Pk) 107.25 * -
2442(Av) 98.24 * -
4884(Pk) Vertical 42.73 74 -31.27
4884(Av) 29.88 54 -24.12
7326(Pk) 49.91 74 -24.09
7326(Av) 35.63 54 -18.37
2442 2442(PK) 106.21 * -
2442(Av) 97.33 * -
4884(PK) Horizontal 43.46 74 -30.54
4884(Av) 30.93 54 -23.07
7326(Pk) 47.61 74 -26.39
7326(Av) 34.81 54 -19.19
2462(Pk) 104.92 * -
2462(Av) 95.71 * -
2483.5(Pk) 67.21 74 -6.79
2483.5(Av) Vertical 50.13 54 -3.87
4924(PK) 42.97 74 -31.03
4924(Av) 30.08 54 -23.92
7386(Pk) 50.66 74 -23.34
0462 7386(AV) 37.73 54 -16.27
2462(Pk) 105.87 * -
2462(Av) 96.77 * -
2483.5(Pk) 68.49 74 -5.51
2483.5(Av) Horizontal 50.29 54 -3.72
4924(PK) 43.82 74 -30.18
4924(Av) 30.72 54 -23.28
7386(Pk) 52.68 74 -21.32
7386(AV) 37.51 54 -16.49
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802.11g: 24Mbps

Channel Measured Mea_lsu_red — .
Frequenc Frequenc Antenna Emission Limit Margin
quency quUency 1 polarization Level (dBpv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(Pk) 62.87 74 -11.13
2390(Av) 48.48 54 -5.52
2412(Pk) 106.91 * -
2412(Av) Vertical 95.92 * -
4824(Pk) 42.20 74 -31.80
4824(Av) 29.16 54 -24.84
7236(Pk) 47.05 74 -26.95
2412 7236(Av) 34.16 54 -19.84
2390(Pk) 61.80 74 -12.20
2390(Av) 48.00 54 -6.00
2412(Pk) 106.80 * -
2412(Av) Horizontal 96.04 * -
4824(Pk) 42.26 74 -31.74
4824(Av) 29.10 54 -24.90
7236(Pk) 47.94 74 -26.06
7236(Av) 34.08 54 -19.92
2442(Pk) 106.97 * -
2442(Av) 95.90 * -
4884(Pk) Vertical 42.70 74 -31.30
4884(Av) 29.55 54 -24.45
7326(Pk) 47.36 74 -26.64
7326(Av) 35.16 54 -18.84
2442 2442(Pk) 106.01 * -
2442(Av) 95.12 * -
4884(Pk) Horizontal 42.99 74 -31.01
4884(Av) 29.89 54 -24.11
7326(PK) 48.53 74 -25.47
7326(Av) 34.60 54 -19.40
2462(Pk) 105.21 * -
2462(Av) 94.32 * -
2483.5(Pk) 63.06 74 -10.94
2483.5(Av) Vertical 48.54 54 -5.46
4924(Pk) 43,51 74 -30.49
4924(Av) 30.93 54 -23.07
7386(Pk) 49.29 74 -24.71
2462 7386(Av) 35.85 54 -18.15
2462(Pk) 104.57 * -
2462(Av) 93.89 * -
2483.5(Pk) 61.90 74 -12.10
2483.5(Av) Horizontal 46.34 54 -7.66
4924(Pk) 43.49 74 -30.51
4924(Av) 30.38 54 -23.62
7386(Pk) 50.97 74 -23.03
7386(Av) 36.91 54 -17.09
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802.11g: 54Mbps

Channel Measured Measured
Frequenc Frequenc Antenna Emission Limit Margin
N y N y Polarization Level (dBpuVv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(Pk) 63.83 74 -10.17
2390(Av) 48.58 54 -5.42
2412(PKk) 106.40 * -
2412(Av) Vertical 93.95 * -
4824(Pk) 40.78 74 -33.22
4824(Av) 29.23 54 -24.77
7236(Pk) 47.57 74 -26.43
2412 7236(Av) 34.09 54 -19.91
2390(Pk) 62.14 74 -11.86
2390(Av) 45.43 54 -8.57
2412(PKk) 106.61 * -
2412(Av) Horizontal 93.71 * -
4824(Pk) 42.25 74 -31.75
4824(Av) 28.90 54 -25.10
7236(PK) 47.69 74 -26.31
7236(Av) 34.11 54 -19.89
2442(PK) 106.91 * -
2442(Av) 94.48 * -
4884(Pk) Vertical 42.83 74 -31.17
4884(Av) 29.65 54 -24.35
7326(PK) 48.55 74 -25.45
2442 7326(Av) 34.80 54 -19.20
2442(PK) 106.10 * -
2442(Av) 93.77 * -
4884(Pk) Horizontal 43.09 74 -30.91
4884(Av) 30.08 54 -23.92
7326(Pk) 47.42 74 -26.58
7326(Av) 34.60 54 -19.40
2462(Pk) 105.40 * -
2462(Av) 92.90 * -
2483.5(Pk) 60.58 74 -13.42
2483.5(Av) Vertical 45.49 54 -8.51
4924(Pk) 42.58 74 -31.42
4924(Av) 29.92 54 -24.08
7386(Pk) 50.85 74 -23.15
2462 7386(Av) 36.21 54 -17.79
2462(Pk) 104.85 * -
2462(Av) 92.23 * -
2483.5(Pk) 60.86 74 -13.14
2483.5(Av) Horizontal 45.37 54 -8.63
4924(Pk) 42.13 74 -31.87
4924(Av) 30.27 54 -23.73
7386(Pk) 56.61 74 -17.39
7386(Av) 36.26 54 -17.74
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802.11n: MCSO

Channel Measured Mea_lsu.red I .
Frequency | Frequency Ant.enn.a Emission Limit Margin
Polarization Level (dBpVv/m) (dB)
(MHz) (MHz) (dBpV/m)
2390(PK) 70.07 74 -3.93
2390(Av) 51.37 54 -2.63
2412(Pk) 106.78 * -
2412(Av) Vertical 96.76 * -
4824(Pk) 42.87 74 -31.13
4824(Av) 29.56 54 -24.44
7236(PK) 47.00 74 -27.00
2412 7236(Av) 34.08 54 -19.92
2390(Pk) 68.21 74 -5.79
2390(Av) 50.62 54 -3.38
2412(PK) 106.58 * -
2412(Av) Horizontal 96.82 * -
4824(Pk) 42.21 74 -31.79
4824(Av) 29.65 54 -24.35
7236(PK) 48.31 74 -25.69
7236(Av) 35.15 54 -18.85
2442(PK) 107.34 * -
2442(Av) 97.61 * -
4884(Pk) Vertical 42.21 74 -31.79
4884(Av) 29.65 54 -24.35
7326(PK) 48.31 74 -25.69
7326(Av) 35.15 54 -18.85
2442 2442(PK) 106.42 * -
2442(Av) 96.82 * -
4884(Pk) Horizontal 44.45 74 -29.55
4884(Av) 30.83 54 -23.17
7326(PK) 47.82 74 -26.18
7326(Av) 34.82 54 -19.18
2462(PK) 101.96 * -
2462(Av) 91.59 * -
2483.5(Pk) 62.12 74 -11.88
2483.5(Av) Vertical 44.05 54 -9.96
4924(Pk) 42.85 74 -31.15
4924(Av) 29.90 54 -24.10
7386(PK) 49.90 74 -24.10
2462 7386(Av) 35.62 54 -18.38
2462(PK) 104.65 * -
2462(Av) 95.23 * -
2483.5(Pk) 67.96 74 -6.04
2483.5(Av) Horizontal 49.34 54 -4.66
4924(Pk) 44.40 74 -29.60
4924(Av) 31.32 54 -22.68
7386(PK) 52.83 74 -21.17
7386(Av) 37.37 54 -16.63
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S5 RERONRE S
Measured
Ffehinennei:l mgaﬁz:\id Antenna Emission Limit Margin
N y N y Polarization Level (dBpVv/m) (dB)
(MHz) (MHz) (dBuV/m)
2390(PK) 66.74 74 -7.26
2390(Av) 49.11 54 -4.89
2412(PK) 107.55 * -
2412(Av) Vertical 95.35 * -
4824(Pk) 41.76 74 -32.24
4824(Av) 29.22 54 -24.78
7236(PK) 46.87 74 -27.13
2412 7236(Av) 34.03 54 -19.97
2390(Pk) 68.68 74 -5.32
2390(Av) 48.70 54 -5.30
2412(Pk) 107.73 * -
2412(Av) Horizontal 95.57 * -
4824(Pk) 41.77 74 -32.23
4824(Av) 28.88 54 -25.12
7236(Pk) 47.62 74 -26.38
7236(Av) 34.02 54 -19.98
2442(PKk) 106.55 * -
2442(Av) 94.23 * -
4884(Pk) Vertical 42.37 74 -31.63
4884(Av) 29.46 54 -24.54
7326(PK) 47.88 74 -26.12
2442 7326(Av) 34.82 54 -19.18
2442(PK) 107.25 * -
2442(Av) 95.03 * -
4884(Pk) Horizontal 43.43 74 -30.57
4884(Av) 29.77 54 -24.23
7326(PK) 48.75 74 -25.25
7326(Av) 34.68 54 -19.32
2462(PK) 106.26 * -
2462(Av) 93.78 * -
2483.5(Pk) 65.18 74 -8.82
2483.5(Av) Vertical 48.59 54 -5.41
4924(Pk) 43.57 74 -30.43
4924(Av) 30.35 54 -23.65
7386(Pk) 50.93 74 -23.07
2462 7386(Av) 35.50 54 -18.50
2462(Pk) 104.90 * -
2462(Av) 92.58 * -
2483.5(Pk) 63.91 74 -10.09
2483.5(Av) Horizontal 46.08 54 -7.92
4924(Pk) 4459 74 -29.41
4924(Av) 30.26 54 -23.74
7386(Pk) 50.38 74 -23.62
7386(Av) 35.98 54 -18.02
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Measured
F?ehell,lnennecl mgaﬁz:\id Antenna Emission Limit Margin

N y N y Polarization Level (dBpVv/m) (dB)

(MHz) (MHz) (dBuV/m)
2390(Pk) 68.76 74 -5.24
2390(Av) 49.86 54 -4.14
2412(PK) 106.79 * -
2412(Av) Vertical 93.08 * -
4824(Pk) 42.14 74 -31.86
4824(Av) 29.08 54 -24.92
7236(PK) 48.14 74 -25.86

2412 7236(Av) 34.06 54 -19.94
2390(PK) 64.77 74 -9.23
2390(Av) 48.26 54 -5.74
2412(PK) 105.31 * -
2412(Av) Horizontal 91.38 * -
4824(Pk) 41.83 74 -32.17
4824(Av) 28.78 54 -25.22
7236(Pk) 47.05 74 -26.95
7236(Av) 34.05 54 -19.95
2442(Pk) 107.52 * -
2442(Av) 93.98 * -
4884(Pk) Vertical 42.40 74 -31.60
4884(Av) 29.24 54 -24.76
7326(Pk) 47.46 74 -26.54
7326(Av) 34.69 54 -19.31

244z 2442(PK) 106.34 - :
2442(Av) 92.39 * -
4884(Pk) Horizontal 4433 74 -29.67
4884(Av) 30.08 54 -23.92
7326(Pk) 47.03 74 -26.97
7326(Av) 34.50 54 -19.50
2462(PK) 105.90 * -
2462(Av) 91.99 * -
2483.5(Pk) 64.29 74 -9.71
2483.5(Av) Vertical 47.88 54 -6.12
4924(Pk) 44.37 74 -29.63
4924(Av) 30.25 54 -23.75
7386(Pk) 51.86 74 -22.14

2462 7386(Av) 36.20 54 -17.80
2462(PK) 104.85 * -
2462(Av) 91.05 * -
2483.5(Pk) 62.31 74 -11.69
2483.5(Av) Horizontal 44.86 54 -9.14
4924(Pk) 43.84 74 -30.16
4924(Av) 30.12 54 -23.88
7386(Pk) 50.12 74 -23.88
7386(Av) 35.39 54 -18.61

*. . Fundamental Frequency
Pk: Peak Detector; Av: Average Detector
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802.11g: 6Mbps
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802.11n: MCS4
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7 TEST RESULTS: BLUETOOTH LOW ENERGY (BLE)

7.1 Maximum Peak Conducted Output Power

Result Pass
Test Specification FCC Part 15 Subpart C 15.247 (b) (3)
Measurement
Bandwidth 1 MHz
Detector Peak
Requirement <1W (30dBm)
EUT 10 dB attenuator Spectrum Analyzer

Environmental conditions:

Temperature: +23.5 °C RH: 61.7 %

Test results:
Note: Measurements were made as per section 8.3.1.3 in 558074 D01 15.247 Measurement Guidance v05r02.

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below results

Table 15: Maximum peak conducted output power verified Test Results

Channel Maximum Peak
Data Rate Frequenc Conducted Limit
(Mbps) (l(\]/IHz) y Output Power (dBm)
(dBm)
2402 5.935 30
1 2444 4,798 30
2480 3.678 30
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Ref 10 dBm

Mkr1 2.402233 GHz

Atten 10 dB

5.935 dBm

Peak
Log

HE

_,_n-'—""_'_._._._

L

dB.r/

10 =

\h,_h_‘““

Offst
12

dB

M1 52
53 FC

Center 2.402 GHz
#Res BW 1 MHz

#UBW 3 MHz Sweep 9.99 ms (1000 pts)

Span 3 MHz

Data rate: 1Mbps

Channel Frequency: 2402MHz

Mkr1 2.440197 GHz I

Ref 10 dBm Atten 10 dB 4,798 dBm
Peak &
L‘m _.._'___,_,..-—-' 1 -‘_‘_'_"‘-—-..H
10 . T
Offst
12
db
M1 52
53 FC

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

Data rate: 1Mbps

Channel Frequency: 2440MHz
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Ref 10 dBm

Mkr1 2.480224 GHz

Atten 10 dB

3.678 dBm

Peak
Log

=

dB/ |

10 e

-‘-‘_H-‘-‘_""‘--_\L_‘_“‘H

Offst
12

dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

Span 3 MHz

#UBW 3 MHz Sweep 9.99 ms (1000 pts)

Data rate: 1Mbps

Channel Frequency: 2480MHz
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7.2 Maximum Power Spectral Density

Result

Test Specification
Detector Function
Port of testing
Requirement

FCC Part 15 Subpart C Section 15.247 (e)

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.

Pass

Environmental conditions:

Temperature: +23.5 °C

Test results:

Note:

10 dB attenuator

Spectrum Analyzer

RH: 61.7 %

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below results

Table 16: Maximum power spectral density verified Test Results

EZ:Z FSeh inennecl PSD Limit
(Mbps) (l(\:I/IHz) Y (dBm/3kHz) (dBm/3kHz)
2402 -7.821 8
1 2444 -8.947 8
2480 -9.967 8

Measurements were made as per section 8.4 in 558074 D01 15.247 Measurement Guidance v05r02.
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Ref -2 dBm

Mkr1 2.4019950 GHz
Atten 5 dB -1.821 dBm

Peak
Log

10
dB/f

=

Offst
12

dB

™

T

M1 52
53 FC

Center 2.402 GHz
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Ref -3 dBm

Mkr1 2.4300050 GHz
Atten 5 dB 9.967 dBm

Peak
Log

10
dB/f

G

Offst
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qum

dB

gy w r
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Center 2.48 GHz

#Res BW 3 kHz

Span 2 MHz

#U/BW 10 kHz Sweep 228.7 ms (1000 pts)

Data rate: 1Mbps

Channel Frequency: 2480MHz
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7.3 DTS Bandwidth
Result Pass

Test Specification
Detector
Port of testing

Requirement

FCC Part 15 Subpart C Section 15.247 (a)(2)
Peak
Antenna Port

The minimum 6 dB bandwidth shall be at least 500 kHz.

Spectrum Analyzer

EUT

Environmental conditions:

10 dB attenuator

Temperature: +23.5 °C RH: 61.7 %

Test results:

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

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below result.

Table 17: DTS Bandwidth verified Test Results

Data Rate Channel 6dB 99%
(Mbps) Frequency Bandwidth oBwW
P (MHz) (MHz2) (MH2)
2402 740.161 1.094

1 2444 739.571 1.092
2480 737.986 1.095
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Ch Freq

Ref 13 dBm

Occupied Bandwidth

2402 GHz Trig Fiee

Atten 15 dB

#Peak

P

Loeg

Pl T

10

dB/f

Offst

12

dB

Center 2.402 GHz
#Res BW 100 kHz

Occupied Bandwidth Oce BW % Puwr 99.00 %
1.0945 MHz xdB 60048

Transmit Freq Error 17.540 kHz

» dB Bandwidth 740.161 kHz

Span 3 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts

Data rate: 1Mbps

Ch Freq

Occupied Bandwidth

Channel Frequency: 2402MHz

244 GHz Trig Free

Ref 13 dBm Atten 15 dB

#Peak B —

10 fad =

dB/ o

Offst i,

12

dB

Center 2.44 GHz Span 3 MHz

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

1.0922 MHz xdB 50045

Transmit Freq Error 21.849 kHz
¥ dB Bandwidth 739571 kHz

Data rate: 1Mbps

Channel Frequency: 2440MHz
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Ch Freq 248 GHz Trig Fiee

Occupied Bandwidth

Ref 13 dBm Atten 15 dB
#Peak
e S .
Log r Za &
10 7 .
dB/ L
Offst
12
dB
Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBWY 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %
1.0952 MHz xdB 50045
Transmit Freq Error 26.596 kHz
» dB Bandwidth 737.986 kHz

Data rate: 1Mbps Channel Frequency: 2480MHz
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7.4 Emissions in non-restricted frequency bands and Conducted Spurious

Emission

Result

Test Specification
Detector Function
Port of testing
Requirement

Test Method:

EUT

Pass

FCC Part 15 Subpart C Section 15.247 (d)

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.

Spectrum Analyzer

Environmental conditions:

Temperature: +23.5 °C

Test results:

10 dB attenuator

RH: 61.7 %

Note: Measurements were made as per section 8.5 in 558074 D01 15.247 Measurement Guidance v05r02.

10 dB attenuator + 2 dB Cable loss = 12 dB offset is considered in below result

Table 18: Verified Test Results of Emissions in non-restricted frequency bands

Value at the Band Edge Band
Data Channel Reference Edge Limit
Rate Frequency Value B Value
(Mbps) (MH2) Frequency | Value A (dBm) A-B (dBc)
(MHz) (dBm) (dBc)
2402 2400 -46.680 5.292 -51.972 20
1
2480 2483.5 -52.480 3.186 -55.666 20
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Mkr1 2.402011 GHz
Ref 14 dBm Atten 15 dB 5.292 dBm
Peak 1
L‘m e 2T
10 i TN
Offst )
12 \\
il "
/ )
e \\\w
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Ref 13 dBm

Reference plot: 1Mbps, 2402MHz

Mkr1 2.480023 GHz

Atten 15 dB 3.186 dBm

Peak
Log

10
dB/

,f"r "~ \\

Offst
12

dB

Nl

M1 52
53 FC

Center 2.48 GHz
#Res BW 100 kHz

Span 3 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference plot: 1Mbps, 2480MHz
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Mkrd 2.393009 GHz
Ref 14 dBm Atten 15 dB -52.81 dBm
Peak o
e il
10 II| \II
dB/
Offst L
12 | |
a8 ol | Y
£ 2. " -----.-.A.-\-m-'-*-“"j\f k“w\-ﬂ— - N—
Center 2.402 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 W) Freq 2402018 GHz 5.4 dBm
2 i Freq 2.290000 GHz 52,73 dBm
3 i) Freq 2.400000 GHz 46,68 dBm
4 5] Freq 2393008 GHz -52.81 dBm
Data rate: 1Mbps Channel Frequency: 2402MHz
Mkr2 2.483500 GHz
Ref 14 dBm Atten 15 dB -52.48 dBm
Peak -
£
e M
10 I|| '\
dB/
offst AN
12 '
dB [ ‘\% .
- s el
Center 2.48 GHz Span 25 MHz
#Res BV 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pis)
Marker Trace Type X Axis Amplitude
1 W) Freq 24280013 GHz 3.104 dBm
2 i) Freq 2483500 GHz -52.48 dBm

Data rate: 1Mbps

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

Result

Test Specification
Test Method ANSI C 63.10 - 2013

Semi Anechoic Chamber <1 GHz
Fully Anechoic Chamber > 1 GHz

3m

Measurement Location

Measuring Distance
Detector
Requirement

Table 19: Transmitter limits for Radiated emission

Pass

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

QP for frequency below 1 GHz, average for frequency above 1 GHz
As per the limits mentioned in the below table

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:

Supply Voltage: 110 V AC, 60Hz
Supply Votlage to the Module: 24V DC

Environmental conditions:

Temperature: +23.5 °C RH: 54 %
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Test results:

No Emissions found in the frequency range 9kHz — 30MHz

Power Mode: RS232

Frequency range : 30MHz — 200MHz

a0+
-
ol
E ol
% + FCC Pat15C Wireless 30M-1GHz
£ 40 '
& aof
ol
10}
So ‘ % o ™ 80 90 1M 2000
Frequency in Hz
Polarization: Vertical
80T
70T
601
3 50T
E 4 FCC Pat1i5C_Wireless _30M-1GH=
E 40 I
8 sl
20+
101
g(NI 5] 60 ?‘O é] 9‘0 100M 200M
Frequency in Hz
Polarization: Horizontal
Test results:
Polarization Ilz\ﬂgailé;ecd Quasi Peak Limit Margin
quency | (dBpvim) | (dBpVim) | (dB)
(MH2z)
Vertical 30.60 29.50 40.00 7.57
Vertical 49.97 31.36 40.00 4.43
Vertical 73.16 29.22 40.00 7.83
Horizontal 78.51 4.62 40.00 18.38
Horizontal 124.95 27.07 43.50 14.86
Vertical 125.01 38.36 43.50 3.72
Vertical 149.97 35.88 43.50 5.93
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Frequency range : 200MHz - 1GHz

801

701

801

Test result :

FCCPart15C_Wireless 30M-1GHz
§ 504
cr:Jl T
p=]
£ 407
2
98 30}
201
10-
0 + t t t t t ; ]
200M 300 400 500 600 700 800 900 1G
Frequencyin Hz
Polarization: Vertical
80T
70+
60+
FCC Pat15C._Wireless. 30M-1GHz
§ 501
é‘ |
£ 407
2
9 o0t
20+
10+
0 + + + ; ; ; + |
200M 300 400 500 600 700 800 00 1G
Frequencyin Hz
Polarization: Horizontal
N Frequency QuasiPeak Limit Margin
Polarization (MH2) (dBuV/im) | (dBpVim) | (dB)
Horizontal 250.00 33.73 46.00 12.27
Vertical 445.50 27.44 46.00 18.56
Horizontal 841.50 33.83 46.00 12.17
Horizontal 880.60 32.13 46.00 13.87
Vertical 903.55 19.21 46.00 26.79
Horizontal 940.500 30.00 46.00 16.00
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Powering by 24V DC:

Frequecy range: 30MHz — 200MHz

80
ol
ol
E ol
§ 1 FCC Parti5C Wireless 30M-1GHZ
2w
& ol
ol
101
30M 50 a0 70 a0 O 100M 200M
Frequencyin Hz
Polarization: Vertical
801
701
50
e 1
- 50_.
E- FCC Part15C. Wireless 30M-1GHz
T
£ 40
T
E 307
207
10+
G,,
30M 50 60 70 80 90 100M 200M
Frequency in Hz
Polarization: Horizontal
Test results :
Polarization Ii\/rlgazté:]id QuasiPeak Limit Margin
quency (dBpVim) (dBpVim) (dB)
(MHz)
Vertical 45.42 24.92 40.00 15.08
Vertical 83.12 17.21 40.00 22.79
Horizontal 124.95 24.11 43.50 19.39
Vertical 125.01 33.59 43.50 9.91
Vertical 148.51 30.58 43.50 12.92
Horizontal 149.97 25.48 43.50 18.02
Vertical 150.03 33.28 43.50 10.22
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Frequency range : 200MHz - 1GHz

80T
70T
607:
14 FCCPart15C_Wireless_30M-1GHz
£ 50+
5L
£ 401
8
207:
10:7
Z%OM 300 400 500 600 700 800 200 1G
Frequencyin Hz
Polarization: Vertical
a0+
-l
ol
1 FCC Part15C_Wireless_ 30M-1GHz
E ol
% f S—
£ 4O
& o
ol
'10:*
oM 2w %0 =0 @0 0 8o 0 16
Frequencyin Hz
Polarization: Horizontal
Test results :
Polarization Ilz\ﬂgailé;ecd QuasiPeak Limit Margin
quency (dBuV/m) (dBpV/m) (dB)
(MHz)
Vertical 247.45 21.48 46.00 24.52
Horizontal 247.50 28.56 46.00 17.44
Vertical 249.95 19.44 46.00 26.56
Horizontal 250.00 32.22 46.00 13.78
Horizontal 880.60 32.81 46.00 13.19
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Frequency range: 1GHz to 26GHz
Channel Measured Mea_lsu.red . .
Frequenc Frequenc Polarization Emission Limit Margin
(&Hz) y (,?AHZ) y Level | (dBpv/im) | (dB)
(dBpv/m)

2390(Pk) 41.37 74 -32.64
2390(Av) 28.70 54 -25.30
2402(Pk) 100.74 * -
2402(Av) Vertical 95.63 * -
4804(Pk) 45.30 74 -28.70
4804(Av) 30.84 54 -23.16
;2828:\'2 No Harmonics Found

2402 2390(Pk) 40.98 74 -33.02
2390(Av) 28.70 54 -25.30
2402(Pk) 101.06 * -
2402(Av) Horizontal 95.93 * -
4804(Pk) 42.31 74 -31.69
4804(Av) 29.86 54 -24.14
;;828:\5; No Harmonics Found
2440(Pk) 100.03 * -
2440(Av) 94.91 * -
4880(Pk) Vertical 44,99 74 -29.01
4880(Av) 31.08 54 -22.92
;2;88:\5; No Harmonics Found

2440 2440(Pk) 99.06 * -
2440(Av) 93.94 * -
4880(Pk) Horizontal 42.33 74 -31.67
4880(Av) 29.03 54 -24.97
;2;88:5; No Harmonics Found
2480(Pk) 98.28 * -
2480(Av) 93.28 * -
2483.5(Pk) 53.43 74 -20.57
2483.5(Av) Vertical 37.09 54 -16.91
4960(Pk) 43.88 74 -30.12
4960(Av) 31.19 54 -22.81
;jj,gg:\lg No Harmonics Found

2480 2480(Pk) 102.07 * -
2480(Av) 89.06 * -
2483.5(Pk) 60.30 74 -13.70
2483.5(Av) Horizontal 38.72 54 -15.28
4960(Pk) 44.40 74 -29.60
4960(Av) 31.22 54 -22.78
;3338:\'2 No Harmonics Found

*- . Fundamental Frequency

Dl Daslk DNatactar: Av- Avarano Nataciar
=Kt DEtECTtof

\/ A/ o
EaKkoeteete—/AY——7+~vYerage
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Worst case plots:
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8 Conducted Spurious Emission Test on AC Power Line

Result Pass
Test Specification FCC Part 15 Section 15.207
Test Method ANSI C 63.10-2013
Testing Location . Screened room
Measurement Bandwidth : 9kHz
Frequency Range 150kHz — 30MHz
Supply Voltage 110VAC,60Hz
Test setup
—— i
0,1m
EUT/AE 0,1m ‘*‘*
PSU N b
[ S RuTRE B T
_E " EUT/AE .
S - W ﬂ P AT
metallic - /
objects - A '7_7_7_ //
L Cables to osm
AE | |
/r / 08m
- / oam N //,—7_:_/,_ P
77__’ e 7_7:_7_ ///
Vertical reference ground plane ~ 0.4 m to vertical reference ground plane -
AMNSs bonded to a reference ground plane \4/\
IEC 016/12

Limits of section 15.207

Frequency of QP Limit AV Limit
emission
(MHz) (dBuv) (dBuV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency
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Test result:

Powering by RS232

2 Scan
Limit Check

Line FCC PARTB AVG |

LMHPASS
i | Pass

0o qo

® TPK CIrw @ 2&7 I

am

80 dBLTe FEC PARTEOP

FPASS

70 dep

FCC PARTE QP

60 dBpy

FCC PARTE AVG

50 B

+

Stop 30.0 MHz

Graph: Line

Trace Frequency Lewel Delta Limit

2 ;ﬁgﬁgg[ﬁé 32,830000 dB®Y  -17,170000 dB&V
2 Sl 28,320000 dB®Y  -21,680000 dB#V
2 Eﬂgggg'Hz 29, 530000 dB§Y  -24, 164036 dB#V
= B 24 770000 dB&Y  -25,230000 dB&V
1 Eﬁggﬁé 33770000 dB9V  -26,230000 dB#V
1 gﬁggﬂﬁé 33,740000 dB®Y  -26,260000 dB#V
2 ;;;ggguﬁé 23,610000 dB®Y  -26,390000 dB#V
2 R 17,560000 dB®Y  -28,440000 dB#V
1 EEEE'HZ 35,120000 dB®Y 28 574036 dB#V
2 Sl 17,300000 dB®Y  -28,700000 dB4V
1 R 26,290000 dB®Y  -29,710000 dB#V
1 Eﬁggﬂﬁé 30,190000 dB®Y  -29,810000 dB#V
1 Lt 18,990000 dB#Y  -46,791413 dB&V
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Limit Check

LMHP ASS

mwom

FCC P,

70 AR FUCPARTE AVG
ineECCPARTE QP |

PASE
PASS

60 dBuY

FoC RARTE a6

50 dBpy

40 depy

&

Fange 1

Stop 30.0 MH=z

Graph: Neutral

Trace

2

2

2

-

-

-

-

-

-

-

Frequency Level
QESQEE[’S& 32,760000 dB&Y
ﬁ;ﬁﬁﬁﬂ“ﬁé 27950000 dB&Y
;ggggghz 30,450000 dBeY
333333“’:}& 36,500000 dB&Y
Qggﬁﬁgfﬁé 25,370000 dB#V
ﬁ;ﬁﬁgﬂ[ﬁé 35,000000 dE&V
;ﬁgﬁﬁﬂ[ﬁé 33,990000 dB#V
EEEESE’HE 19.100000 dB&#Y
333333“’:}& 22900000 dB#\
Ok 18750000 4BV
ﬁﬁﬁﬂgﬂhz 35.660000 dB#Y
ﬁﬁéﬁgﬂ’Hz 19,900000 dB&Y
Eﬁgggg’m 26,700000 dB&Y
Eggggghz 23.230000 dBeV
5330000,

000000 Hz 22 370000 dB&V

Delta Limit

-17,240000 dBE+V
-22 050000 dB&\
-23,244036 dBe\
-23,500000 dBe\
-24 630000 dB&\
-25,000000 dB&\
-26,010000 dB&#\
-25,900000 dB&#\
-27,100000 dB#\
-27 350273 dB+V
-258,034036 dB&\
-28,078925 dB%V
-29 300000 dBe\
-32, 770000 dBe\

-37,1320000 dB&\
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Powering by 24V

Line FCCPARTB AVG |
FCC PARTE QP : :

Limit Check ' 1MHPASS
0 dabine FCCPARTE QP : PASS
PASS

60 dBpY

FCC PARTE &VG

\'\'

50 B

40 dBLI\;

30 dBp
H +

T —

20 dBpy
M :

Stop 30.0 MHz

Graph: Line

Freguency Lewvel
ﬁggggg',_'z 33, 380000 dE&W
ESE‘;EE-HE 16,950000 dE&\W
ﬁgﬁEEE'HZ 20, 470000 dE*Y
333‘;33',42 15, 210000 dBSWV
Eﬁﬁgﬁﬁ;z 18, 700000 dE&W
33%33-,42 27630000 dE&Y
33;333“,;2 12, 800000 dB%W
33%33',_'2 15430000 dB#Y
Eﬁ;ﬁgg’”ﬁz 25, 320000 dE#V
ooDaDorz 23770000 dBeV
ﬁﬁﬂﬁgﬁ'ﬂ;z 13, 280000 dE#Y
ﬂ;ﬁﬁgg’”ﬁz 12, 350000 dE&W
ﬁﬁgﬂ"ﬁé 15030000 dBW
ﬁg%ggﬂﬁé 15.020000 dE&\W
ﬁgﬁﬁgg’”ﬁ; 14, 850000 dE&W
ﬁggﬁﬁg",ﬁg 14, 740000 dE&W
ﬁ;ﬁﬁgﬂ“ﬁ; 14, 480000 BV
154000,

000000 He 12.110000 dBE&W

Delta Limit

-268, 918301 BV

-28,050:000 dB-&\W

-28,828381 dB#V

-31, 0894525 dB&W

-31.,300000 dB#W

-31,4Z7054 dBV

-33,1 10000 dB&W

-33.627054 dB#V

-34 520000 dBV

-26, 230000 dB-&\W

-368, 720000 dB#\

-37 650000 dBV

-44 970000 BV

-4, 850000 dB-#+W

-45, 150000 dBV

-45 260000 BV

-45 520000 dB#V

47671413 dB&W
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FCC PARTE QP
60 dBpy

Ave |

Limit Check ' 1 MHPASES 0M
70 dpjine FCC PARTB QP : PASS :
Line FCC PARTB PASS

Foc PARTE 20G

50 dBpy

\'\'

40 dByv

30 dBpv

20 dBpy

Stop 30.0 MH=

Graph: Neautral

Frequency Level
ﬁﬁﬁﬁgg'Hz 22480000 dE&V
EEEEEE'HZ 33, 260000 dB&Y
EEEEEE-HZ 20,310000 dB&V
33%33',_'2 27.580000 dE&V
Eﬁgﬁgﬁﬂ.z 17.840000 dE&V
53;‘.;33”,;2 13,870000 dBE&
33;333”,;2 13,6820000 dB&W
ﬁﬁﬁﬂgg',t 23 TEODDOD dBeV
ﬁ;gﬁgg”,;,z 17.140000 dEeV
33%33',_'2 15,440000 dBE&Y
ﬁﬁ%gg”.;z 12, 280000 BV
Eﬁﬁggﬂgz 25,360000 dBWV
E,ﬁgg'“z 19.840000 dE&V
Eﬁﬁgﬁﬁqz 11.300000 dE&V
EEEEEE”.;Z 20,880000 dE&V
150000,

000000 He 17,240000 dE&W

Detta Limit

-23,824525 dB¥V

-27,038381 dBeV

-20,958321 dB%V

-31, 467054 dB%V

-32,160000 dB%\

-32,330000 dB«\

-32, 350000 dBWV

-32, 544525 dB%V

-32,860000 dB%Y

-33,617054 dB eV

-33, 720000 dB*V

-34,640000 dB%V

-368,060000 dB%V

-38, 700000 dEeV

-38,120000 dB%V

-48,060000 dB%V



http://www.tuv.com/

A TUVRheinland®

Produkte www.tuv.com

Products

Prufbericht - Nr.: Seite 109 von 111

Test Report No.: ULR-TC568819300000085F Page 109 of 111
9 LIST OF TABLES

Table 1: List of test and MeasuremMent INSLIUMENTS .........iiiiiiii it e et e et e e s sbre e e s sbaeeeesbaeeeeans 5
Table 2: Instrument application SOftWArE VEISIONS ..........uuiiiiiiiiiiiiiieii e cree e e s e s r e e e e s st e e e e e e s e ssarnraeeeaeeeeaanns 6
Table 3: Ratings and SYSEM DELAIIS .........cciiiiiiei e e e s r e e e e s e st e e e e e e s s atatenereaeeessasnraeeeaeeesaanns 7
Table 4: REPOrt NO. REFEIEINCES .....uuiiiiie it e e e s s st e et e e e s e s st e e e eeeessansntaaeeeaeeessansaraeneeeeeeaanns 8
Table 5: MeasuremMeENt UNCEITAINTY ........ciiiiiiiiiiieeee e e iesitee e e e e e e sete e e e e e e s s ssaabaeeeeeeeesasssntaaeeeeeeesaasntanneeaeeeaansnraneneeesesanns 8
Table 6: List Of Wi-Fi CENIET FIEQUENCIES ......coi ittt ettt e st e e e st b e e e st e e e e e sabr e e e e sbbeeeesabnneeeans 9
Table 7: 5GHz WLAN -20MHz Bandwidth Channels LiSt.........oouuiiiiiiaei e e e e e e e 9
Table 8: List Of BLE CENIET FrEQUENCIES .......eiii i ettt ettt ettt ettt e s bbb e e s bbbt e e s nbs e e e s abne e e e s anbneeesannreeas 10
Table 9: List of BlUEtOOth CENLEr FIEOUENCIES .......oiiiiiiiiiiiii ettt ettt e s b e e abne e e e s enbn e e e s annneeas 10
Table 10: Maximum peak conducted output power verified TeSt RESUILS ..........coveeiiiiiiiiiiiiieee e 13
Table 11: Maximum power spectral density verified TeSt RESUIS .......coooiiiiiiiiiiiie e 15
Table 12: DTS Bandwidth verified TESt RESUILS ......coooiiiiiiiie e e e 29
Table 13: Verified Test Results of Emissions in non-restricted frequency bands...........cccccccvviviiiiicceeeee 43
Table 14: Transmitter limits for Radiated EMISSION...........uuiiiiiiiiiii e e e 52
Table 15: Maximum peak conducted output power verified Test ReSUILS ............ccoovvvvviiiiiiiie 82
Table 16: Maximum power spectral density verified TeSt RESUILS..........ccoevvviiiiiiiiiiii e 85
Table 17: DTS Bandwidth verified TESt RESUILS ......cooiiiiiiiiieie e e e e s s aeeeee s 88
Table 18: Verified Test Results of Emissions in non-restricted frequency bands...........ccocoeiiin e, 91
Table 19: Transmitter limits for Radiated €MISSION...........uuiiiiiiiiii e e e s anebaeeeeeee s 94



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

ULR-TC568819300000085F

Seite 110 von 111
Page 110 of 111

Power ratings: WLAN 2.4GHz

Mode Data Rate Fre(}l?/Illj—lezr;cy Se(tdg?nvger
e | e

1Mbps 2442 18 for Ant. 2

| | gl
| Bl

11Mbps 2442 1o for A2

e | B

wz | e

wws | e | g

| gl

wz | Rl

g 24Mbps 2442 1 for A2
|

| R

54Mbps 2442 16 for A2

2462 15 for Ant.1

15 for Ant.2
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Mode Data Rate Fre(zﬁ]/lllj_'ezr;cy Se(tdgfr’nV\;ef
2412 18 for At 2

oo || B

| HEA

2412 18 for Ant2

| e [ | ek
v |

2412 18 for Ant2

v | i

For BLE defalut power is set to 6dBm

*»** END OF TEST REPORT***



http://www.tuv.com/

