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

A TUVRheinland®

Precisely Right.

Produkte
Products
Priifbericht - Nr.: 19660216 001 Seite 1 von 50
Test Report No.: Page 1 of 50
Auftraggeber: HMicro Inc,
Client: 39355 California St #303, !
Fremont,
CA 94538
Gegenstand der Priifung: HC 1100-C1
Test item:
Bezeichnung: HP1110 Serien-Nr.: DOSHY
Identification: Serial No.
Wareneingangs-Nr.: Eingangsdatum: 23.01.2016
Receipt Ng. : J 1803130785 Date of receipt:
Priifort: , Refer Page 4 of 50 for test facilities
Testing location:

Priifgrundlage:
Test specification:

FCC Part 15: Subpart C 15.247
ANSI C63.10-2013

Priifergebnis:
Test Result:

Der Priifgegenstand entspricht oben genannter Priifgrundlage(n).
The test items passed the test specification(s).

T

Prﬁflabor'atoriurh:

TUV Rheinland (India) Pvt. Ltd.

Testing Laboratory: 82/A, 3rd Main, West Wing, Electronic City Phase 1
Hosur Road, Bangalore — 560 100. India
FCC Registration No.: 176555
gepriift / tested by: kontrolliert / reviewed by:

L % 11”* bo

29.03.2016 Raghavendra Katti mi 31.03.2016 Saibaba Siddapur AL~ -
Engineer p e Sr.Engineer
Datum Name/Stellung  UnterstHrift Datum Name/Stellung Unterschrift
Date Name/Position Signature Date Name/Position Signature
Sonstiges /Other Aspects: ~ FCC ID:2AHV9-HP1110-C1
Abkiirzungen: P(ass) = entspricht Priifgrundlage Abbreviations: P(ass) = passed
F(ail) = entspricht nicht Priifgrundlage F(ail) = failed
N/A = nicht anwendbar N/A = notapplicable
N/T = nicht getestet N/T = nottested

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 relates 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. 82/A, 3rd Main, West Wing Electronic City Phase 1, Hosur Road, Bangalore-560100, India
Tel.: +9180 6723 3500 - Fax: +9180 6723 3542 - Web: www.tuv.com

CIN: U72501KA1996PTC020653


http://www.tuv.com/

A_ TUVRheinland®

www.tuv.com
Test Result Summary

Clause Test ltem Result
Section 15.247(b) (3) Maximum Average Conducted Output Power Pass
Section 15.247(e) Maximum Power Spectral Density Pass
Section 15.247(a) (2) DTS ( 6 dB ) Bandwidth Pass

Emission in restricted frequency bands

Section 15.247(d) (Band-edge compliance)

Pass

Spurious Radiated Emissions and Restricted Bands of

Section 15.209 / 15.205 Operation

Pass

Note: Conducted measurements are done according to the procedure given in KDB No. 558074 D01 DTS
Measurement Guidance v03r05
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List of Test and Measurement Instruments

A TUVRheinland®

. Model Serial Calibration s Used for
Equipment Manufacturer Name Number Due Date Periodicity Test ltems
. Rohde &
EMI Test Receiver Schwarz ESU 40 100288 02.07.2016 Yearly
Broadband Frankonia ALX-4000 | ALX:4000- 1 56 019017 | Yearly
Antenna 814
A‘X'r:’teenLr?:p Frankonia LAX-10 | LAX-10-800 | 22.07.2016 | Yearly | Spurious
Broadband Homn Radiated
roaA ana Hor Frankonia HAX-18 | HAX18-802 | 02.12.2016 | Yearly | Emissions
ntenna
EmssionFlom | ETS Lindgren | 116706 | 00107323 | 02.12.2016 |  Yearly
ntenna
Anechoic :
Chamber Frankonia - - - -
Antenna -
Spectrum Agilent uS4119277 Port
Analyser Technologies E4407B 2 15.04.2016 Yearly Conducted
Tests
Testing Facilities:
1) TUV Rheinland (India) Private Limited
108 , Beside ISBR Business School,
Electronic city Phase |
Bangalore - 560 100.
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General Product Information

Product Function and Intended Use

A TUVRheinland®

The intended use of the WiPatch when used with an iPad tablet installed with an iOS APP is to acquire

electrocardiogram signals and respiration signals from adult patients at rest and to transmit wirelessly

those signals to a receiver for display purpose and analyze for heart rate and respiration rate. This

WiPatch - WIiAPP rhythm monitoring system will be used in hospitals and clinics by healthcare

professionals. Use can be in acute care facilities.

Ratings and System Details

Operating Frequency

Refer page no 7

No. of channel

11

Channel Spacing

5 MHz

Modulation

DSSS/CCK

Transmit Power

0.85dBm/1.21618 mW

Data Rate 802.11b: 1, 2, 5.5 and 11 Mbps
Antenna Type Chip antenna

Number of antenna One

Antenna Gain 3.7 dBi

Supply Voltage 25V DC

Dimension 7mm x 102 mm x 75 mm

Environmental

Operational Temperature: 10°C to 40° C

Test Conditions:

Supply Voltage: 2.5V DC from external DC source

Environmental conditions:

Temperature: +24 2 C

RH: 62%

Test Report No.: 19660216 001

Date: 29.03.2016
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Operational Description

The device has instrumentation amplifiers and respiration current injection circuits to pick up ECG and
respiration signals from patient's body. Signals are sampled, digitized and packetized for wireless
transmission. Radio used is Wi-Fi and it can connect to an | PAD through an Access Point. Wi-Fi system

uses a chip antenna mounted on the Flexible PCB of the WiPatch.

Block Diagram

CoincCell
Vbat

Switch

GPIO

<—* REACH-1D

PMU

LEDS

. Defibrillation Sensor Sub
.7' System
I Protection
. Circuit APP
PROCESSOR

Gel electrodes

WLAN
RADIO 2.4GHz WLAN

Test Sample Description:

Radiated test:
One radiated sample was provided, TUV Rhienland sample ID: 1803130785-5 & 1803130785-18

Conducted test:
Two conducted samples were provided, TUV Rhienland Sample ID: 1803130785-6 and 1803130785-7.

Test Report No.: 19660216 001 Date: 29.03.2016 Page 6 of 50
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Test Set-up and Operation Mode

Principle of Configuration Selection

Transmission was enabled with 100% duty cycle on low, middle and high channel.

Test Operation and Test Software

Test codes were executed in Ubuntu terminal to enable the transmission with 100% duty cycle, changing

channels (low, mid and high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- None

Countermeasures to achieve EMC Compliance
- None

Note: All the measurements were performed with power level setting 0dBm.

Table of frequencies

Frequency

Frequency Band Channel No. (MHz)

2412
2417
2422
2427
2432
2437
2442
2447
2452
2457
2462

2400-2483.5 MHz

-t
Jlolo|lo|Njleo|la|rlw | =
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Test Methodology

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, and the EUT is 3
meters far from the measuring antenna for below 1GHz & The equipment under test (EUT) was placed at
the middle of the 1.5m high turntable, and the EUT is 3 meters far from the measuring antenna for above

1GHz. The turntable was rotated 360° for obtaining the maximum emission. The height of the measuring

antennas was scanned between 1m and 4m, 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 1000MHz was performed by horn antenna. The
measurement below 30MHz was performed by loop antenna.

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

Semi-anechoic
| | | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
EUT " | Spectrum Analyzer
I 1 Turntable
Ground
=
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Test Results

Maximum Average Conducted Output Power Section 15.247(b) (3)
Result Pass
Test Specification FCC Part 15 Subpart C
Measurement Bandwidth (RBW) 300 KHz
Requirement <1 watt (30dBm).
Test Method:
EUT Spectrum Analyzer

Note: For measurement of Maximum Average conducted output power method AVGSA-1 was
used

Test Result:

Cable Loss 1dB Included in the test results

Data Rate Channel A\-:-:rt:glge Limit
802.11 Protocol (Mbps) Frcz'(\]nthezl;cy Power (dBm)
(dBm)
2412 0.30 30
1 2437 -0.32 30
2462 -1.01 30
2412 0.74 30
2 2437 0.20 30
b 2462 -0.51 30
2412 0.85 30
55 2437 0.30 30
2462 -0.44 30
2412 0.56 30
11 2437 -0.06 30
2462 -0.78 30

Test Report No.: 19660216 001 Date: 29.03.2016 Page 9 of 50
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A TUVRheinland®
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Maximum Power Spectral Density Section 15.247(e)
Result Pass
Test Specification FCC Part 15 Subpart C

Detector Function Average

Requirement For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not be greater than 8 dBm.

Note: For measurement of Maximum power spectral density option 1 was used (i.e AVGPAD-1)

Test Method:

EUT Spectrum Analyzer

Test Result:

Cable Loss 1dB Included in the test results

D hannel Total I
S211 | paie | Froquency | pep | LMt
(Mbps) (MHz) (dBm)
2412 -7.30 8
1 2437 -8.47 8
2462 -8.98 8
2412 -8.46 8
2 2437 -8.68 8
2462 -9.21 8
o 2412 -6.79 8
55 2437 -7.53 8
2462 -8.10 8
2412 -7.46 8
11 2437 -8.38 8
2462 -9.15 8

Test Report No.: 19660216 001 Date: 29.03.2016 Page 16 of 50
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6 dB Bandwidth Section 15.247(a) (2)
Result Pass
Test Specification FCC Part 15 Subpart C

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

Test Method:

EUT Spectrum Analyzer

Test Result:

Cable Loss 1dB Included in the test results

802.11 Data Channel 6 d'? 99%
Protocol Rate Frequency | Bandwidth OBW
(Mbps) (MHz) (MHz) (MHz)

2412 8.52 13.24

1 2437 8.01 13.18

2462 8.02 13.11

2412 7.75 13.24

2 2437 7.68 13.25

2462 7.60 13.18

° 2412 7.37 12.42
5.5 2437 7.18 12.48

2462 7.25 12.46

2412 7.43 12.75

1 2437 7.81 12.72

2462 7.56 12.71
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Ref 1 dBm Atten 10 dB -13.67 dBm
Peak = o 4
Lo Ly i
mg S e e Ve AR,
dB/ _."I_JFL’J‘I‘\W/ \\.;‘r
Offst
1
dB
Center 2.437 GHz Span 15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
hdarier Trace Type X Pis Amplitude
1 (1 Fraq 2437533 GHz -7.521 dBm
z (1 Fraq 2432014 GHz -13.74 dBm
] (1 Fraq 24941032 GHz -13.67 dBEm
Data Rate: 1 Mbps Channel Frequency: 2437 MHz
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Mkr3 7 466034 GHz
Ref1 dBm Atten 10 dB -14.51 dBm
Peak Il o L
Lo 5 e -
Log P TP i Uil S 90
dB/ , nJ“"J\ fj II"JJL"&'«_ILH
N,LH'" = d =
Offst A .
1 ~ ,
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
hdarker Trace Type X Pis Amplitude
1 (1 Freq 2.461530 GHz -3.3833 dBm
2 (1 Freq 2.458006 GHz -14.32 dBm
3 (1 Freq 2.466034 GHz -14.51 dBm
Data Rate: 1 Mbps Channel Frequency: 2462 MHz
Mkr3 7415866 GHz
Ref 1 dBm Atten 10 dB -13.68 dBm
#Peak = o N
Log ﬁ}f”’“l\f’“""‘"m
10 K

Offst r"f H"\
1 o meh

dB V'“‘“'

Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)
b anier Trace Type X P Amplitude
1 013 Freg 2 411237 GHz -7 64 dBm
2 013 Freg 2408109 GHz -13 65 dBm
3 (1] Freq 2415366 GHz -13 63 dBm
Data Rate: 2 Mbps Channel Frequency: 2412 MHz
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MkrZ 7433109 GHz
Ref 1 dBm Atten 10 dB -14.25 dBm
#Peak - o B
Log J__'g._,ﬂw"‘““l‘awf ““""-*---_Q_‘“

Offst " T
1 £ Mg
dB W“ Y

Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)
hdarer Trace Type X Pz Amplitude
1 (1) Freq 2 436237 GHz -5 209 dBm
z (1) Freq 2433109 GHz -14.256 dBm
< (1) Freq 2.440791 GHz -14.34 dBm
Data Rate: 2 Mbps Channel Frequency: 2437 MHz
Mkr3 7.465666 GHz |
Ref 1 dBm Atten 10 dB -14.91 dBm
#Peak i 3 R
Lug [ 7]
" 2 %\m
dB/ . y
Offst e
1 v Moy

B [ P

Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)
hl arier Trace Type . Peis Amplitude
1 (1 Freq 2.961337 GHz -5.557 dBm
2 (1 Freq 2.458059 GHz -15.17 dBm
3 (1 Freq 2.965666 GHz -14.81 dBm
Data Rate: 2 Mbps Channel Frequency: 2462 MHz
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MkrZ 24082500 GHz
Ref1 dBm Atten 10 dB -12.62 dBm
#Peak Lo =
" Py [, "
Lug s 1 MY‘"’\»—\
1u L =
dB/ L~ o
Offst ] Sy
1 - g
dB bl e
Center 2.412 GHz Span 23 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101 pts)
hdanier Trace Type X Ais Amplitude
1 (1 Freg 2.4120000 GHz -6.183 dBm
2 (1 Freg 2.4082500 GHz 1262 dBm
2 (1 Freg 24156250 GHz -12.35 dBm
Data Rate: 5.5 Mbps Channel Frequency: 2412 MHz
MkrZz 24334375 GHz
Ref 1 dBm Atten 10 dB -12.77 dBm
#Peak z O 3
Log T AR T ]
10 o ~
dB/ /"/J\J L\“x
Offst ] N
1 s W
dB bt T
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101 pts)
hdarer Trace Type X P Amplitude
1 (1 Freq 2.4370000 GHz -6.765 dBm
2 01 Frag 2 4334375 GHz 1277 dBm
3 01 Freq 24906250 GHz -12.87 dBm

Data Rate: 5.5 Mbps

Channel Frequency: 2437 MHz

Test Report No.: 19660216 001

Date: 29.03.2016 Page 27 of 50



A TUVRheinland®

www.tuv.com

Mkr3 2.4656750 GHz |
Ref 1 dBm Atten 10 dB -13.71 dBm
#Peak - & 5
Log IR IR S
10 fﬁ/‘/\;ﬂﬁrw Q”"k—\ \%\
dB/
Offst ] M,
1 L~ W
dB . T
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)
hdarer Trace Type X i Amplitude
1 (1 Freq 2 4620000 GHz -7.392 dBm
z (1 Freq 2 4572750 GHz -12.91 dBm
3 (1 Freq 2 4656250 GHz -12.71 dBm
Data Rate: 5.5 Mbps Channel Frequency: 2462 MHz
Mkr3 241581745 GHz |
Ref 1 dBm Atten 10 dB -13.05 dBm
#Peak = o 3
Log P L H“’"Wy\m
10 /Mp/"”” M\\M
dB/ 4
offst 7 "
1 L g
dB W T
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)
hdarer Trace Type X P Amplitude
1 (1 Freq 24110625 GHz -6.671 dBm
z (1 Freq 24083750 GHz -12.64 dBm
3 (1 Freq 24152125 GHz -12.05 dBm
Data Rate: 11 Mbps Channel Frequency: 2412 MHz

Test Report No.: 19660216 001 Date: 29.03.2016 Page 28 of 50



www.tuv.com

A TUVRheinland®

Mkr3 2.4409375 GHz
Ref 1 dBm Atten 10 dB -13.71 dBm
#Peak - o 5
Log PG H“Ww\ﬁz_\w
10 rfJ/W"'_F ““v\.\\
dB/ .
Offst - Ty
1 Il Mo g
dB Ty v
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)
hdarer Trace Type X P Amplitude
1 (1 Freq 24361250 GHz -7.455 dBm
z (1 Freq 24333125 GHz -14.49 dBm
3 (1 Freq 24409375 GHz -12.71 dBm

Data Rate: 11 Mbps

Channel Frequency: 2437 MHz

Mkr3 Z2.4658750 GHz
Ref1 dBm Atten 10 dB -14.35 dBm
#Peak R o B
Log NM‘U WWW\RM
10
dB/ ,J--”/-I M“\-‘_\W
Offst P B
1 r s
dB AT i
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101 pts)
M arker Trace Type X Pis Amplitude
1 01 Freq 24610625 GHz -7.028 dBm
2 01 Freg 2 4583125 GHz -15.32 dBm
z (1 Freq 24655750 GHz -14.25 dBm

Data Rate: 11 Mbps

Channel Frequency: 2462 MHz
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Ch Freq 2412 GHz

Occupied Bandwidth

Trig  Free

Ref1 dBm Atten 10 dB
#Peak IV .
Log S B L e v
" .5 5
P ;
dB/ Il iy
offst |
1
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Oce BW % Pwr  99.00 %
13.2392 MHz xdB o BO0dE
Transmmit Freg Error 178.954 kHz
% B Bandwidth 7 116 MHz

Data Rate: 1 Mbps

Channel Frequency: 2412 MHz

Ch Freq

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB
#Peak _
Log N S e <
. N R -
10 oA i ]
dB/ [~ T
Offst |
1
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BWY % Puwr 99.00 %
13.1834 MHz <48 504
Transmit Freg Errar 158.984 kHz
¥ dB Bandwidth 7111 MHz

Data Rate: 1 Mbps

Channel Frequency: 2437 MHz
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Ch Freq 2462 GHz Trig  Free
ODccupied Bandwidth
Ref 1 dBm Atten 10 dB
#Peak
Log O L el WSl TR N
0 5.2 LW
R e
dB/ o
offst [
1
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BYWY % Puwr 99.00 %
13.1019 MHz xdd 80008
Transmit Freg Error 134.346 kHz
¥ dB Bandwidth 7.551 MHz
Data Rate: 1 Mbps Channel Frequency: 2462 MHz

Ch Freqg 2412 GHz Trig  Free
Occupied Bandwidth
Ref 1 dBm Atten 10 dB
#Peak o
Log ol T R Tl
10 TN R =
o
dB/ [~ ]
Offst
1
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401
Occupied Bandwidth Occ BW % Puwr 99.00 %
13.2444 MHz «dB 60048
Transmit Freq Errar 95 365 kHz
x dB Bandwidth 7473 MHz
Data Rate: 2 Mbps Channel Frequency: 2412 MHz
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Ch Freq 2437 GHz

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB
#Peak . -
Log A T o e
0 S NV Vi
o] M,,
dB/ ~ ]
Offst
1
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BYWY % Puwr 99.00 %
13.2476 MHz <48 BO0dB
Transmit Freq Error 73.852 kHz
¥ dB Bandwidth 7.290 MHz

Data Rate: 2 Mbps

Channel Frequency: 2437 MHz

24B2 GHz

Ch Freg

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB
#Peak L
Log A Y i B A
10 e/ Wi S
M""J¢ Wh“"\
dB/ i ]
Offst
1
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BYW % Pwr  93.00 %
13.1757 MHz <95 BO0dB
Transmit Freg Errar 54.619 kHz
¥ dB Bandwidth 7.529 MHz

Data Rate: 2 Mbps

Channel Frequency: 2462 MHz

Test Report No.: 19660216 001

Date: 29.03.2016

Page 32 of 50



www.tuv.com

A TUVRheinland®

Ch Freq 2412 GHz

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB

#Peak [ I WO .

Lug MJAJVHMW Mn&,\ﬂ”%

10 — I
dB/ [~ -]
Offst

1

dB

Center 2.412 GHz Span 20 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BYY % Pwr 99.00 %

12.4153 MHz <d8 60048

Transmit Freq Error 33.925 kHz
¥ dB Bandwidth 7.324 MHz

Data Rate: 5.5 Mbps

Channel Frequency: 2412 MHz

Ch Freq

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB

#Peak S ]

Lug - ] W _—x

10 o i T
dB/ | ]
Offst

1

dB

Center 2.437 GHz Span 20 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Occ BYY % Pwr 99.00 %

12.4738 MHz <d8 60048

Transmit Freq Error 24 162 kHz
¥ dB Bandwidth 5.339 MHz

Data Rate: 5.5 Mbps

Channel Frequency: 2437 MHz
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Ch Freg 2462 GHz Trig  Free
Occupied Bandwidth
Ref 1 dBm Atten 10 dB
#Peak e
Log =3RRI IR S N )
10 = e,
dB/ [ ]
Offst
1
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Occ BYW % Pwr  93.00 %
12.4639 MHz «dB BB
Transmit Freq Errar -12.787 kHz
¥ dB Bandwidth 7.247 MHz
Data Rate: 5.5 Mbps Channel Frequency: 2462 MHz
Ch Freg 2412 GHz Trig  Free
Occupied Bandwidth
Ref 1 dBm Atten 10 dB
#Peak ] P
Log AP e =W Y
10 RSV
ﬂﬂ-“"'/w M"x
dB/ [ ]
Offst
1
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101
Occupied Bandwidth Occ BYY % Puwr 99.00 %
12.7499 MHz <d8 6004
Transmit Freq Error 103.654 kHz
¥ dB Bandwidth 7.150 MHz
Data Rate: 11 Mbps Channel Frequency: 2412 MHz
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Ch Freq

Occupied Bandwidth

2437 GHz

Trig  Free

Ref1 dBm Atten 10 dB

#Peak e ]

Log meﬂ’__}wwﬂ —— .. .‘Q&w

1“ ’M_,.M"_ '\-w

dB/ K

Offst

1

dB

Center 2.437 GHz Span 20 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401
Occupied Bandwidth Occ BW % Pwr 5900 %

12.7220 MHz wdB - -B00dE

Transmit Freg Errar 109547 kHz
% dB Bandwidth 6.5934 MHz

Data Rate: 11 Mbps

Channel Frequency: 2437 MHz

Ch Freg

2462 GHz

Occupied Bandwidth

Trig  Free

Ref 1 dBm Atten 10 dB
Log . I i — .
10 e .
e [y
dB/ T
Offst
1
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401
Occupied Bandwidth Oce BW % Pwr  93.00 %
12.7147 MHz €dB D009
Transmit Freg Errar £85.883 kHz
# dB Bandwidth 117 MHz

Data Rate: 11 Mbps

Channel Frequency: 2462 MHz
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Emissions in Restricted Frequency Bands

Result

Test Specification
Detector Function

Requirement

Test Method:

Test Result:

A TUVRheinland®

Section 15.247(d)
Pass

FCC Part 15 Subpart C

Peak

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

Cable Loss 1dB Included in the test results

Spectrum Analyzer

802.11 Data Channel Value at Band Edge | pofarence Eggg Limit
Protocol Rate Frequency Value B Value (dBc)
(Mbps) |  (MHz) Frequency | Value A (dBm) A~B
(MHz) (dBm) (dBc)
2412 2400.0 -51.24 -7.02 -44 .22 -30
1 2462 2483.5 -64.79 -7.02 -57.77 -30
2412 2398.0 -47.01 -6.23 -40.78 -30
2 2462 2483.5 -65.02 -6.23 -58.79 -30
b 2412 2398.0 -48.15 -5.49 -42.66 -30
> 2462 2483.5 -65.93 -5.49 -60.44 -30
2412 2398.0 -47.73 -5.91 -41.82 -30
R 2462 2483.5 -64.87 -5.91 -58.96 -30
Test Report No.: 19660216 001 Date: 29.03.2016 Page 36 of 50



A TUVRheinland®

www.tuv.com

Mkr1 2471500 GHz
Ref 1 dBm Atten 10 dB -7.021 dBm
Peak &
Log A TN
10 '|u|'w.-,l
dB/ y
Offst ‘J"Jv VI'\
1 Jr "-"'Lqﬂww
dB L T ™ P,
il .
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pis)
hd ader Trace Type X Pis Amplitude
1 1 Freg 2411500 SHz -7.021 dBm
Reference Level Plot: 1 Mbps
MkrT 2411250 GHz
Ref 1 dBm Atten 10 dB 6.233 dBm
Peak L
Log o
10 %
dB/ il v
Offst i \.'\
1 B . A \"'"Merm
I S VYA N
Wul"""a'; ‘IW".«.--...M_.-
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)
fl arker Trace Type X Pis Amplitude
1 (1 Freq 2.411250 GHz -6.232 dBm

Reference Level Plot: 2 Mbps
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Mkr1 2. 472000 GHz
Ref 1 dBm Atten 10 dB 5.492 dBm
Peak iy
Log // |
10 ,r‘"HM o
dB/ !
Offst ;- .,
1 Low" ey ] "I'Illlth “
dB oS W,

me ﬂ"'\-'\-\,-.-w
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)

M arier Trace Type X s Amplitude
1 (1) Freg 2.412000 GHz -5.40% dBm
Reference Level Plot: 5.5 Mbps
Mkr1 Z.473500 GHz
Ref1 dBm Atten 10 dB 5.915 dBm
Peak @
Lﬂg f‘;.r,u!‘ W\,\\-‘I
10 T
dB/ < ™,
Offst ,J/N \'"‘\
1 e
dB ST [,

MMW “MW
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 ptis)

Ml arer Trace Type X Pis Amplitude
1 (1) Fregq 2.413500 GHz -5.315 dBm
Reference Level Plot: 11 Mbps
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MkrZ Z2.400000 GHz |
Ref 1 dBm Atten 10 dB 51.24 dBm
Peak
Log TR I
10 W
dB/ by
Offst ‘-'“H v..,\
1 : 1y
Y
dB MI\,MW (& M
Wﬁw ! 4 H"'I‘.'-N\A_--\.-um
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.18 ms (401 pts)
haker Trace Type X Axis Amplitude
1 (1] Freq 2.411500 GHz -F.021 dBm
z €1 Fraq 2400000 &Hz -51.24 dBm
Data Rate: 1 Mbps Channel frequency: 2412 MHz
Mkr2 2.483500 GHz
Ref 1 dBm Atten 10 dB 64.79 dBm
Peak o
Log W W\A
10
dB/ VM..
Offst U“H IV"\
1 . l“m. »
Ly R
dB T P |
T TR
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {401 pts)
hlarer Trace Type X s Amplitude
1 (1] Freq 2451500 GHz -7.03 dBm
2 (1 Freq 2483500 GHz G470 dBm
Data Rate: 1 Mbps Channel frequency: 2462 MHz
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Mkr3 2.398000 GHz |
Ref 1 dBm Atten 10 dB 47.01 dBm
Peak @
Log I
10 ! B
dB/ il [
4 i
Offst = £
1 k i.,pf‘r [y a0
dB N PEaVA v ﬁ"mn
oLy [t o
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.18 ms (401 pts)
hdaner Trace Type K Pois Amplitude
1 (1] Freq 2.411250 GHz -6.232 dBm
2 (1] Freq 2.400000 GHz -51 dBm
2 (1] Freq 2.292000 GHz -47 01 dBm
Data Rate: 2 Mbps Channel frequency: 2412 MHz
Mkr3 2484000 GHz
Ref 1 dBm Atten 10 dB 6£3.02 dBm
Peak o
Lng I-J_Jf\-" 1 d""\«-\ﬁ\k
10
dB/ J/'JII'JII ll'|'“i
Offst : \'\
1 ¥ M,
8 AT T 2
Ao TR
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)
hdaner Trace Type K Pois Amplitude
1 (1 Freq 2451250 GHz 7577 dBm
2 (1] Freq 2483500 GHz -65.02 dBm
2 (1] Freq 2.424000 GHz -63.02 dBm
Data Rate: 2 Mbps Channel frequency: 2462 MHz
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Mkr3 2398000 GHz |
Ref 1 dBm Atten 10 dB 48.15 dBm
Peak o
Log /,_/ N
10 ,r/ﬂ/ o
dB/ ““'
Offst . f'/ \'\‘u
1 O o CI
Mw ) WA’I‘_‘M\NW
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (101 pis)
hd arker Trace Type HPois Amplitude
1 i1 Frag 2.442000 GHz -5.492 dBm
2 i1 Freq 2.400000 &Hz -50.53 dBm
3 (1) Freg 2.393000 GHz -43.15 dBm
Data Rate: 5.5 Mbps Channel frequency: 2412 MHz
Mkr3 2.484000 GHz
Ref 1 dBm Atten 10 dB 64.04 dBm
Peak i)
Lng = 'm\\v\‘
10 7 "
dB/ 0
Offst / \"M
dB vl D |
e T
Wy
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms {101 pts)
hdariar Trace Type X, Pz Amplitude
1 013 Frag 2462000 GHz -6.75 dBm
z (1] Freq 2.453500 GHz -55.93 dBm
3 (1] Freq 2.454000 GHz -54.04 dBm
Data Rate: 5.5 Mbps Channel frequency: 2462 MHz
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Mkr3 Z.398000 GHz
Ref 1 dBm Atten 10 dB A47.73 dBm
Peak &
Log 1T
10 T
dB/ . ™,
Offst S ;J')( \\,
1 QO i
— i O
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pis)
hdaner Trace Type K Pois Amplitude
1 1) Freq 2 413500 GHz 5861 dBm
z (1) Freq 2.400000 GHz -42.33 dBm
3 (1) Freq 2.308000 GHz -47.73 dBm
Data Rate: 11 Mbps Channel frequency: 2412 MHz
MkrZ 2.483500 GHz
Ref1 dBm Atten 10 dB 64.87 dBm
Peak &
Log fﬁrf”“ ”hvm\_“
10 g
dB/ / R
Offst :j \"\
1 i
dB me ) o th 2
P T ]
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)
hdaner Trace Type K Pois Amplitude
1 (1) Freq 2.463500 GHz 7127 dBm
z 1) Freq 2.423500 GHz 5487 dBm

Data Rate: 11 Mbps

Channel frequency: 2462 MHz
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Conducted Spurious Emission

Mkr3 7.237 GHz
Ref1 dBm Atten 10 dB 64.37 dBm
#Peak
<
Log E
10
dB/ =
Offst oy
1
dB
2 4
MLH‘M I ﬁml—i—h—"_‘_.‘ o .5%% . . | parr e d
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (1000 pts)
[LEDIET Trace Type RS Amplitude
1 (13 Freq 2.5 GHz -5.424 dBm
2 (1) Freq 4326 GHz -90.1Z dBm
2 (1) Freq 7237 GHz 64,37 dBm
4 (1) Freg 13225 GHz -64.56 dBm
Data Rate: 1 Mbps Channel frequency: 2412 MHz
MkrZ 4.937 GHz
Ref 1 dBm Atten 10 dB 41.37 dBm
#Peak &
Log El
10
dB/
=
Offst &
1
dB 3 4
B R— [
Mﬁm"ﬂﬂl i i SR WO AT T,
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (1000 pts)
Ml adier Trace Type HPois Amplitude
1 (1) Freq 2.452 GHz -5.501 dBm
2 (1) Freq 4932 GHz -41.37 dBm
3 (1) Freq 7396 GHz -61.46 dBm
4 (1) Freq 13225 GHz -63.24 dBm
Data Rate: 1 Mbps Channel frequency: 2462 MHz
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Mkr3 7.24 GHz |
Ref 1 dBm Atten 10 dB £51.65 dBm
#Peak 1
Log
10
dB/
Offst =
1 &
dB 3
M"‘l wjmvwwwmwwwww
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (101 pts)
il arer Trace Type oPmis Amplitude
1 (17 Fraq 241 GHz -9.822 dBm
2 17 Fraq 479 &Hz -47 56 dBm
3 (17 Fraq 724 GHz -51.65 dBm
Data Rate: 11 Mbps Channel frequency: 2412 MHz
Mkr3 7.38 GHz |
Ref 1 dBm Atten 10 dB 58.3 dBm
#Peak &
Log 3
10
dB/ =
Offst e
1
dB -

Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
bl areer Trace Type 2 Pis Amplitude
1 (1 Freq 242 GHz 7724 dBm
e 1 Freq 492 GHz -22.2 dBm
2 1 Freq 728 GHz -52.3 dBm
Data Rate: 11 Mbps Channel frequency: 2462 MHz
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Spurious Radiated Emissions and
Restricted Bands of Operation
Result

Section 15.209 and 15.205
Pass

Test Specification FCC Part 15 Subpart C

Test Method ANSI C63.10-2013

Measurement Location Semi Anechoic Chamber

Measuring Distance 3m

Detection QP for frequency below 1GHz, Average for frequency above 1GHz

Requirement As per the limits mentioned in the bellow table

Limit for Radiated Emission of Section 15.209:

Frequency Field strength Field strength Distance of
(MHz) (LV/m) (dBuV/m) Measurement (m)
0.009 — 0.490 2400/F (kHz) 48.50 — 13.80 3007
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
88.50 — 53.80, 53.80 — 43.00 and 49.5dBuV/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.

Channels:

Low 1 2412 MHz
Middle 1 2437 MHz
High 1 2462 MHz

Test Report No.: 19660216 001 Date: 29.03.2016 Page 45 of 50



A TUVRheinland®

www.tuv.com

Test results:
For frequency Range 9kHz - 1 GHz

No emissions found in this frequency range.
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For frequency above 1GHz

Test Result: 1 Mbps

A_ TUVRheinland®

Data Rate - Frequency Power Limit Margin
(Mbps) | Channel | Polarization (MHz) (dBuV/m) | (dBuV/m) (dB)
2390(Pk) 42.23 74 -31.77
2390(Av) 28.44 54 -25.56
2412(Pk) 88.41 * -
vV 2412(Av) 81.57 * -
4824(Pk) 55.74 74 -18.26
4824(Av) 46.39 54 -7.61
7236(Pk) .
Lo 7236(Av) No Emissions Found
2390(Pk) 40.09 74 -33.91
2390(Av) 27.10 54 -26.90
2412(Pk) 82.21 * -
H 2412(Av) 75.15 * -
4824(Pk) 53.39 74 -20.61
4824(Av) 43.65 54 -10.35
;ggggm No Emissions Found
2390(Pk) 38.15 74 -35.85
2390(Av) 27.15 54 -26.85
2437(Pk) 85.96 * -
2437(Av) 79.12 * -
Vv 2483.5(Pk) 39.26 74 -34.74
2483.5(Av) 26.85 54 -27.15
4874(Pk) 56.76 74 -17.24
4874(Av) 43.99 54 -10.01
7311(Pk) No Emissions Found
1 Mid 7311(Av)
2390(Pk) 38.64 74 -35.36
2390(Av) 26.93 54 -27.07
2437(Pk) 82.66 * -
2437(Av) 75.64 * -
H 2483.5(Pk) 38.76 74 -35.24
2483.5(Av) 26.90 54 -27.10
4874(Pk) 53.89 74 -20.11
4874(Av) 45.01 54 -8.99
;:331 1 Ei\lj; No Emissions Found
2483.5(Pk) 41.63 74 -32.37
2483.5(Av) 27.42 54 -26.58
2462(Pk) 89.88 * -
Vv 2462(Av) 82.47 * -
4924(Pk) 55.65 74 -18.35
4924(Av) 48.52 54 -5.48
7386(Pk) .
High 7386(Av) No Emissions Found
2483.5(Pk) 40.64 74 -33.36
2483.5(Av) 27.16 54 -26.84
2462(Pk) 82.15 * -
H 2462(Av) 74.94 * -
4924(Pk) 52.64 74 -21.36
4924(Av) 44.46 54 -9.54
;ggggit; No Emissions Found
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Test Result: 2 Mbps

A_ TUVRheinland®

Data - .
- Frequency Power Limit Margin
('\I,:I{s:)z) Channel Polarization (MHz) (dBuV/m) (dBuV/m) (dB)
2390(Pk) 40.73 74 -33.27
2390(Av) 28.91 54 -25.09
2412(Pk) 89.39 * -
Vv 2412(Av) 82.45 * -
4824(Pk) 57.78 74 -16.22
4824(Av) 46.68 54 -7.32
7236(Pk) .
Lo 7236(Av) No Emissions Found
2390(Pk) 41.01 74 -32.99
2390(Av) 27.81 54 -26.19
2412(Pk) 84.62 * -
H 2412(Av) 77.77 * -
4824(Pk) 53.13 74 -20.87
4824(Av) 41.32 54 -12.68
;zgggz\% No Emissions Found
2390(Pk) 39.29 74 -34.71
2390(Av) 27.68 54 -26.32
2437(Pk) 88.48 * -
2437(Av) 81.78 * -
Vv 2483.5(Pk) 38.53 74 -35.47
2483.5(Av) 27.04 54 -26.96
4874(Pk) 55.47 74 -18.53
4874(Av) 46.18 54 -7.82
7311(Pk) No Emissions Found
2 Middle 7311(Av)
2390(Pk) 39.00 74 -35.00
2390(Av) 26.95 54 -27.05
2437(Pk) 83.37 * -
2437(Av) 76.95 * -
H 2483.5(Pk) 38.32 74 -35.68
2483.5(Av) 26.97 54 -27.03
4874(Pk) 57.46 74 -16.54
4874(Av) 47.85 54 -6.15
;21 1 Eit; No Emissions Found
2483.5(Pk) 42.96 74 -31.04
2483.5(Av) 28.11 54 -25.89
2462(Pk) 88.64 * -
Vv 2462(Av) 81.79 * -
4924(Pk) 57.93 74 -16.07
4924(Av) 50.38 54 -3.62
7386(Pk) .
High 7386(Av) No Emissions Found
2483.5(Pk) 40.70 74 -33.30
2483.5(Av) 26.83 54 -27.17
2462(Pk) 79.61 * -
H 2462(Av) 72.82 * -
4924(Pk) 54.00 74 -20.00
4924(Av) 43.76 54 -10.24
;ggggi\% No Emissions Found
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Test Result: 5.5 Mbps

A_ TUVRheinland®

Data Rate I Frequency Power Limit Margin
(Mbps) | Channel | Polarization (MHz) (dBuV/m) | (dBuV/m) (dB)
2390(Pk) 40.96 74 -33.04
2390(Av) 27.65 54 -26.35
2412(Pk) 86.13 * -
vV 2412(Av) 79.01 * -
4824(Pk) 57.46 74 -16.54
4824(Av) 41.30 54 -12.70
7236(Pk) .
Low 7236(Av) No Emissions Found
2390(Pk) 40.86 74 -33.14
2390(Av) 27.33 54 -26.67
2412(Pk) 85.28 * -
H 2412(Av) 78.27 * -
4824(Pk) 55.50 74 -18.50
4824(Av) 39.52 54 -14.48
;ggggig No Emissions Found
2390(Pk) 38.57 74 -35.43
2390(Av) 27.46 54 -26.54
2437(Pk) 87.27 * -
2437(Av) 80.29 * -
Vv 2483.5(Pk) 48.64 74 -25.36
2483.5(Av) 32.38 54 -21.62
4874(Pk) 56.78 74 -17.22
4874(Av) 41.77 54 -12.23
7311(Pk) No Emissions Found
5.5 Middle 7311(Av)
2390(Pk) 40.13 74 -33.87
2390(Av) 26.94 54 -27.06
2437(Pk) 83.76 * -
2437(Av) 76.91 * -
H 2483.5(Pk) 46.56 74 -27.44
2483.5(Av) 30.79 54 -23.21
4874(Pk) 56.00 74 -18.00
4874(Av) 40.70 54 -13.30
;:331 1 Ei\lj; No Emissions Found
2483.5(Pk) 49.43 74 -24.57
2483.5(Av) 32.35 54 -21.65
2462(Pk) 88.11 * -
Vv 2462(Av) 81.17 * -
4924(Pk) 56.31 74 -17.69
4924(Av) 42.26 54 -11.74
7386(Pk) .
High 7386(Av) No Emissions Found
2483.5(Pk) 46.97 74 -27.03
2483.5(Av) 30.54 54 -23.46
2462(Pk) 82.62 * -
H 2462(Av) 75.70 * -
4924(Pk) 54.55 74 -19.45
4924(Av) 40.23 54 -13.77
;ggggit; No Emissions Found
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Test Result: 11 Mbps

A TUVRheinland®

Data Rate I Frequency Power Limit Margin
(Mbps) | Channel | Polarization (MHz) (dBuV/m) | (dBuV/m) (dB)

2390(Pk) 42.52 74 -31.48
2390(Av) 29.30 54 -24.70
2412(Pk) 82.35 * -
2412(Av) 80.02 * -
4824(Pk) 53.98 74 -20.02
4824(Av) 40.45 54 -13.55
7236(Pk) .

Lo 7236(Av) No Emissions Found
2390(Pk) 41.22 74 -32.78
2390(Av) 28.28 54 -25.72
2412(Pk) 84.27 * -
2412(Av) 75.87 * -
4824(Pk) 55.31 74 -18.69
4824(Av) 41.72 54 -12.28
;ggggm No Emissions Found
2390(Pk) 40.87 74 -33.13
2390(Av) 27.60 54 -26.40
2437(Pk) 89.42 * -
2437(Av) 81.00 * -

2483.5(Pk) 50.10 74 -23.90
2483.5(Av) 33.91 54 -20.09
4874(Pk) 58.55 74 -15.45
4874(Av) 46.03 54 -7.97
7311(Pk) No Emissions Found
11 Middle 7311(Av)
2390(Pk) 39.90 74 -34.10
2390(Av) 2713 54 -26.87
2437(Pk) 87.28 * -
2437(Av) 79.00 * -
2483.5(Pk) 4718 74 -26.82
2483.5(Av) 31.57 54 -22.43
4874(Pk) 54.75 74 -19.25
4874(Av) 42.25 54 -11.75
;g}lgitg No Emissions Found
2483.5(Pk) 51.52 74 -22.48
2483.5(Av) 34.13 54 -19.87

2462(Pk) 85.89 * -
2462(Av) 77.56 * -
4924(Pk) 57.78 74 -16.22
4924(Av) 45.44 54 -8.56
7386(Pk) o

High 7386(Av) No Emissions Found

2483.5(Pk) 47.62 74 -26.38
2483.5(Av) 31.75 54 -22.25

2462(Pk) 87.15 * -
2462(Av) 79.15 * -
4924(Pk) 53.86 74 -20.14
4924(Av) 41.10 54 -12.90
;ggggit; No Emissions Found

*** END OF TEST REPORT***
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