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TEST SUMMARY

Section Test item Result

15.247 (b) (3) Maximum Conducted Output Power Pass

15.247 (a) (2) 6 dB / DTS Bandwidth Pass

15.247 (e) Maximum Power Spectral Density Pass

15.247 (d) Emissions in non — restricted band Pass

15.247 (a)(1) Conducted Spurious Emissions Pass

15.247 (d) / (15.209 & 15.205) RadiatedRZps‘#ii;:z ir;;zséo(;so?)g?a‘ag‘:‘SSions in Pass

Discipline: Electronics Testing
Group: EMC Test Facility

Note: Measurements were made as per KDB 558074 D01 DTS Measurement Guidance v05r02.
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1 GENERAL REMARKS

1.1 Complimentary Materials

All attachments are integral part of this test report.

. TEST SETUP PHOTOS
: EUT EXTERNAL PHOTOS

- EUT INTERNAL PHOTOS

: BLOCK DIAGRAM

. SPECIFICATION OF EUT
: SCHEMATIC DIAGRAM

: BILL OF MATERIAL

9: USER MANUAL

1
2
3
4: FCC LABEL AND LABEL LOCATION
5
6
7
8

10: MAXIMUM PERMISSIBLE EXPOSURE INFORMATION
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2 TEST SITES

2.1 Testing Facilities

1. TUV Rheinland (India) Private Limited
108 , Beside ISBR Business School,
Electronic city Phase |
Bangalore - 560 100.

2. TUV Rheinland (India) Pvt. Ltd.

27/B, 2nd corss, Electronic City Phase 1
Bangalore — 560 100. India

2.2 List of Test and Measurement Instruments

Table 1: Test and measurements instrument used

. . . . Used for
. Model Serial Firmware | Calibration L
Equipment | Manufacturer Name Number Versions Due Date Periodicity |;reer$1ts
Antenna -
Spectrum Agilent. Easo7e | USHI927 1 A 1406 | 28-032020 |  Yearly Port
Analyser Technologies 72 Measure
ments
EMI Rohde & | egy40 | 100288 | 4.43SP3 | 11-10-2020 | Yearly
Receiver Schwarz
Active loop FMZB 1519B-
antenna Schwarzbeck 1519 B 00111 - 16/01/2020 Yearly
Biconical Schwarzbeck VHBB-
Antenna mess- 9124/ 01028 - 16-01-2020 Yearly Radiated
elektronik BBA-9106 .
I Schwarzbeck Spgrlo_us
Log-Periodic | ™ o VUSLP- 1 91118111 : 17-01-2020 | Yearly | Smission
Antenna . 9111B
elektronik
Broadband
BBHA 9120D-
Horn Schwarzbeck 9120 D 1944 - 16-01-2020 Yearly
Antenna
Anechoic Frankonia - - - - -
Chamber
Table 2: Instrument application Software versions
Application :
Sl. No Test Type software Version
1 Radiated spurious emission measurement- 3 meter EMC 32 10.50.00
Fully Anechoic Chamber
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3 GENERAL PRODUCT INFORMATION

3.1 Product Function and Intended Use

The Life Signal ECG Remote Monitoring Patch Platform is a wireless Remote monitoring System intended for use
by healthcare professionals for continuous collection of physiological data is home and healthcare settings. This
include heart rate and electrocardiography (ECG). Data is transmitted wireless from Life Signal Biosensor to
Remote Secure server for analysis and storage. The Life Signal ECG Remote Monitoring Patch Platform can
include the ability to notify healthcare professionals when Heart Rate falls outside the set limit.

3.2 Ratings and System Details
Table 3: Ratings and System Details as declared by the client

. Operating 2400 MHz to 2483.5 MHz
requency range
Radio Protocol WLAN 802.11b
Channel Spacing 5MHz
. Complimentary Code Keying (CCK) and Direct-sequence
Modulation spread spectrum (DSSS)
Data rate 1,2,5.5 and 11Mbps
Number of 1
antennas
Antenna type Chip antenna
2412 MHz 2.4 dBi
Antenna gain 2437 MHz 3.4 dBi
2462 MHz 3.7 dBi
Supply Voltage to 28V DC
Product
Dimensions 8mm xx 115mm xx 84mm
Environmental o o
conditions 25°C &RH70%

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.

3.3 Measurement Uncertainty:
Table 4: Measurement Uncertainty

Parameter Uncertainty

Occupied Channel Bandwidth +5 %
RF output power, conducted +1.5dB

Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3 dB
All emissions, radiated +6 dB
Temperature +3°C
Supply Voltages +3%
Time 5%

Note: The listed 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

4.2

4.3

4.4

4.5

4.6

Principle of Configuration Selection

Transmission was enabled with highest possible duty cycle on Low, Middle and High channels to
obtain maximum emissions.

Test Operation and Test Software

Test Software - Patch firmware- Biosensor Patch Firmware, version - V 3.1.1
Hardware version - Life Signal Biosensor Patch Hardware, 7000000014A

Special Accessories and Auxiliary Equipment

- FTDI version - 2.3 (Test Jig).
Countermeasures to achieve EMC Compliance

- None
Test modes — data rates and modulations

- Tested for WLAN 802.11b mode and all the data rates related to “802.11b"“ mode are tested and
reported.

List of Frequencies and Frequency bands

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

2412
2417
2422
2427
2432
2437
2442
2447
2452
2457

11 2462
Table 5: List of WLAN 802.11b Frequencies

2400 — 2483.5

O O | N[O(O|[RA|W|IN|F

=
o

Protocol: WLAN 802.11b

Channel Low : 2412 MHz
Channel Mid  : 2437 MHz
Channel High :2462 MHz

Note:

1.

TUV Sample Identification number:
Conducted sample - A000998315-010
Radiated sample - A000998315-003

As the product supports WLAN 802.11 b mode only, hence conducted and radiated mode tests were done

for all the b mode supported data rates.
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5 TEST METHODOLOGY

51 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.

5.1.1 Test Setup Configuration

EUT

Jm test distance
4

C—— 1

EMI-Receiver

Hp

\

Figure 1: Frequency Range 9 kHz- 30 MHz

Semi-anechoic

Figure 2: Frequency Range 30 MHz — 200 MHz

Pre-Amplifier

Measuring Receiver /
Spectrum Analyzer
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Measuring Receiver /
Spectrum Analyzer

1

Figure 4: Frequency Range 1GHz — 26GHz

Semi-anechoic Chamber
3m
| | | ‘ Pre-Amplifier
EUT " ‘
[  Turntable
Ground Plane 1
Figure 3: Frequency Range 200 MHz - 1GHz
Fully anechoic Chamber -
« s
Pre-Amplifier

EUT
.  Turntable
30 CM

Measunng Receiver /
Spectrum Analyzer
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6 Test Results

6.1 Maximum conducted output power

Result
Test Specification
Measurement
Bandwidth
Detector
Requirement

Test Method:

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

Average
<1W (30 dBm)

EUT

Environmental and Test conditions:

Normal Temperature = +25 °C

Test results:

10 dB attenuator

Pass

Spectrum Analyzer

Voltage (V norm) = 2.8 V DC (Battery)

RH =63.6 %

10 dB attenuator + 0.8 dB Cable loss = 10.8 dB offset is considered in below result

Protocol: 802.11b

Data rate Frequency Power Limit
(Mbps) (MHz) (dBm) (dBm)
2412 2.08 30
1 2437 1.30 30
2462 1.89 30
2412 1.38 30
2 2437 0.44 30
2462 1.09 30
2412 1.74 30
5.5 2437 0.87 30
2462 1.28 30
2412 1.55 30
11 2437 0.76 30
2462 1.28 30
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Channel Power Averages: 100
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dB

Center 2.412 GHz Span 20 MHz

#Res BYV 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
2.08dBm /12.1020 MHz -68.75 dBm/Hz

Channel Frequency: 2412 MHz Data rate: 1Mbps

Ch Freqg 2437 GHz Tiig  Free
Channel Power
Mkr1 2.436369 GHz
Ref 10 dBm Atten 10 dB 9.987 dBm
#hAvg 1
&
Log o
10 Wi 1 -‘"“ _“\ s
dB/ e T
Offst |~ N
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dB
Center 2.437 GHz Span 20 MHz
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Channel Power Power Spectral Density
1.30dBm /12.1020 MHz -69.53 dBm/Hz

Channel Frequency: 2437 MHz Data rate: 1Mbps
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Ch Freq 2462 GHz

Channel Power Averages: 100

Trig Free

Mkr1 2.461369 GHz

Ref 10 dBm Atten 10 dB 9.53 dBm

#Avg 1

Log _”WH—‘O“\/’ e

10 s R o

dB/ =y s

offst |/ Ry
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dB

Center 2.462 GHz Span 20 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density

1.89dBm /12.1020 MHz -68.93 dBm/Hz

Channel Frequency: 2462 MHz

Data rate: 1Mbps

Ch Freq 2412 GHz

Channel Power Averages: 100

Trig Free

Ref 10 dBm Atten 10 dB

Mkr1 2.411369 GHz
9.428 dBm

ki

z
=]
2]

&
Log e s T

10 ..-’“..U/._

|

Center 2.412 GHz
#Res BW 300 kHz #UVBW 1 MHz

Channel Power

1.38dBm /12.1020 MHz

Span 20 MHz
Sweep 19.98 ms (1000 pts]

Power Spectral Density
-69.45 dBm/Hz

Channel Frequency: 2412 MHz

Data rate: 2Mbps
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2437 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Mkr1 2.436369 GHz

Ref 10 dBm Atten 10 dB -10.73 dBm

#Avg .

10 o f."r L D

dBf L v

offst | " N

108

dB

Center 2.437 GHz Span 20 MHz

#Res BW 300 kHz #UBW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
0.44 dBm /12.1020 MHz -70.39 dBm/Hz

Channel Frequency: 2437 MHz

Ch Freq 2462 GHz

Channel Power

Averages: 100

Data rate: 2Mbps

Trig  Free

Ref 10 dBm Atten 10 dB

Mkr1 2.461369 GHz
-10.16 dBm

#llvg 1

Log

[+]

dB/ Pl e

Offst

p™

10.8

dB

Center 2.462 GHz

#Res BW 300 kHz #BW 1 MHz

Channel Power

1.09dBm /12.1020 MHz

Channel Frequency: 2462 MHz

Span 20 MHz
Sweep 19.98 ms (1000 pts]

Power Spectral Density
-69.74 dBm/Hz

Data rate: 2Mbps
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2.412 GHz

Ch Freq

Channel Power

Trig Free

Ref 10 dBm Atten 10 dB

Mkr1 2.411369 GHz
-9.95 dBm

B

#hAvg

Log .

10 e

dB/

Offst

T,

10.8

dB

Center 2.412 GHz

#Res BW 300 kHz #BW 1 MHz

Channel Power

1.74dBm /12.1020 MHz

Span 20 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-69.09 dBm/Hz

Channel Frequency: 2412 MHz

Data rate: 5.5Mbps

2437 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Ref 10 dBm Atten 10 dB

Mkr1 2.436369 GHz
-10.72 dBm

#hvg

]

Log

10 e

dB/

Offst

10.8

dB

Center 2.437 GHz

#Res BWW 300 kHz #VBW 1 MHz

Channel Power

0.87 dBm /12.1020 MHz

Span 20 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-69.96 dBm/Hz

Channel Frequency: 2437 MHz

Data rate: 5.5Mbps
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Ch Freqg 2462 GHz

Channel Power

Trig  Free

Averages: 100

Ref 10 dBm Atten 10 dB

Mkr1 2.461369 GHz
-10.94 dBm
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H

Log R

dB/

Offst
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dB

Center 2.462 GHz
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Channel Power

1.28dBm /12.1020 MHz

Span 20 MHz
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Power Spectral Density
-69.55 dBm/Hz

Channel Frequency: 2462 MHz

Data rate: 5.5Mbps
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Channel Power

Averages: 100

Trg Free
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Ref 10 dBm Atten 10 dB 9.41 dBm
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o3
10 e R
dB/ L it
offst |~ T
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dB
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Channel Power Power Spectral Density
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Channel Frequency: 2412 MHz
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Channel Power Averages: 100

Trig  Free

Ref 10 dBm Atten 10 dB

Mkr1 2.436369 GHz
-10.78 dBm

H=
z
=]

Center 2.437 GHz
#Res BW 300 kHz #/BW 1 MHz

Channel Power

0.76 dBm /12.1020 MHz

Span 20 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-70.06 dBm/Hz

Channel Frequency: 2437 MHz
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6.2 Maximum Power Spectral Density
Result

Test Specification
Detector Function
Port of testing

Requirement

Test Method:

EUT

Environmental and Test conditions:

Normal Temperature = +25 °C

Test results:

FCC Part 15 Subpart C Section 15.247 (e)

Average
Antenna port

Pass

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

greater than 8 dBm.

10 dB attenuator

Spectrum Analyzer

Voltage (V norm) = 2.8 V DC (Battery)

RH =63.6 %

10 dB attenuator + 0.8 dB Cable loss = 10.8 dB offset is considered in below result

Protocol; 802.11b

Data rate Frequency PSD Limit
(Mbps) (MHz) (dBm) (dBm)
2412 -13.55 8
1 2437 -13.97 8
2462 -14.53 8
2412 -13.96 8
2 2437 -15.63 8
2462 -14.95 8
2412 -14.62 8
5.5 2437 -17.88 8
2462 -18.47 8
2412 -14.17 8
11 2437 -17.66 8
2462 -18.18 8
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Ref 10.8 dBm Atten 10 dB -13.97 dBm
#ivg
Log
10
dB/

%rrgt MM f&""m
dB — W S

7 g
g, =
W1 52 / \

S3 FC

Aa
Center 2.437 GHz Span 20 MHz
Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2437 MHz Data rate: 1Mbps
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Ref 10.8 dBm

Mkr1 2.462470 GHz

Atten 10 dB -14.53 dBm

#ivg
Log

10
dB/

Offst
10.8

dB

PAvg /ﬁ/ '
100

W1 52 /
53 FC

Center 2.462 GHz
Res BW 100 kHz

Span 20 MH
#/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Z

Channel Frequency: 2462 MHz

Ref 10.8 dBm

Mkr1 2.411249 GHz

Atten 10 dB -13.96 dBm

Data rate: 1Mbps

#Avg
Log

10
dB/

Offst
10.8

dB

PAvg ‘“_/
100

W1 52 /‘
33 FC

Center 2.412 GHz
Res BW 100 kHz

Span 20 MHz

#VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2412 MHz Data rate: 2Mb

ps
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Ref 10.8 dBm

Atten 10 dB -15.63 dBm

Mkr1 2.437671 GHz

#Avg
Log

10
dB/f

Ofist
10.8

dB

PAvg d"f

\/

W1 $2 //w
$3 FC

Center 2.437 GHz
Res BW 100 kHz

Span 20 MHz
#VBW 300 kHz  Sweep 19.98 ms (1000 pis)

Channel Frequency : 2437 MHz Data rate:2Mbps

Ref 10.8 dBm

Atten 10 dB -14.95 dBm

Mkr1 2.461309 GHz

#hvg
Log

10
dB/

Offst
10.8

dB

PA 4
1(]';9 »4/‘

W1 52 /
53 FC

Center 2.462 GHz
Res BW 100 kHz

Span 20 MHz
#VBW 300 kHz  Sweep 19.93 ms (1000 pts)

Channel Frequency: 2462 MHz Data rate: 2Mbps
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Mkr1 2.411970 GHz
Ref 10.8 dBm Atten 10 dB -14.62 dBm
#hvg
Log
10
dB/

S e
dB 2 T

o’ | A
w1 52 / \‘,\

33 FC

Center 2.412 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2412 MHz Data rate: 5.5Mbps

Mkr1 2.437010 GHz
Ref 10.8 dBm Atten 10 dB -17.88 dBm
#hAvg
Log
10
dB/
Offst 1
10.8 o
dB ]

PAvg ‘Hﬂ,f', \\
100 Mg
W1 52 //”' \\
S3 FC

AA / A
Center 2.437 GHz Span 20 MHz
Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2437 MHz Data rate: 5.5Mbps
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Mkr1 2.4620%0 GHz |
Ref 10.8 dBm Atten 10 dB 18.47 dBm
#ivg
Log
10
dB/

Offst L
10.8 <

dB P i ™
el ",

-‘;J

PAvg ’u’"f \"-n.“

100 o M,

w1 52 / \
53 FCL,

AA

Center 2.462 GHz Span 20 MHz
Res BW 100 kHz #UBW 300 kHz  Sweep 19.98 ms (1000 pts)
Channel Frequency: 2462 MHz Data rate: 5.5Mbps

Mkr1 2.412030 GHz
Ref 10.8 dBm Atten 10 dB 14,17 dBm
#llvg
Log
10
dB/

108 et
dB t® Y

L R
" | N
w1 52 \

53 FC

AL
Center 2.412 GHz Span 20 MHz
Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2412 MHz Data rate: 11Mbps
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Ref 10.8 dBm

Mkr1 2.437010 GHz

Atten 10 dB -17.66 dBm

#ivg
Log

10
dB/f

Offst
10.8

dB

PAvg
100 v,

w1 §2 ,f/

53 FC

N

Center 2.437 GHz
Res BW 100 kHz

Span 20 MHz

#/BW 300 kHz  Sweep 1998 ms (1000 pts)

Channel Frequency: 2437 MHz

Ref 10.& dBm

Mkr1 2.462591 GHz I

Data rate: 11Mbps

Atten 10 dB -18.18 dBm

#ivg
Log

10
dB/

Offst
10.8

dB

xwl"

PAvg

W1 52
53 FC

a

Center 2.462 GHz
Res BW 100 kHz

Span 20 MHz

#/BW 300 kHz  Sweep 19.93 ms (1000 pts)

Channel Frequency: 2462 MHz

Data rate: 11Mbps
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6.3 DTS Bandwidth
Result Pass

Test Specification

Detector

Port of testing
Requirement

Test Method:

EUT

Environmental and Test conditions:

Normal Temperatu

Test results:

re=+25°C

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

Peak

Antenna Port

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

10 dB attenuator

Voltage (V norm) = 2.8 V DC (Battery)

Spectrum Analyzer

RH =63.6 %

10 dB attenuator + 0.8 dB Cable loss = 10.8 dB offset is considered in below result

Protocol: 802.11b

Data rate Frequency 6dB bandwidth gg;/;:/
(Mbps) (MHz) (MHz) (MH2)
2412 5.63 12.10

1 2437 5.17 11.85
2462 6.08 12.06

2412 5.77 11.92

2 2437 5.98 11.77
2462 5.67 11.93

2412 5.61 11.18

55 2437 4.49 11.09
2462 6.32 11.22

2412 5.72 11.38

11 2437 5.64 11.37
2462 5.56 11.21



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prufbericht - Nr.:
Test Report No.:

ULR-TC568819300000072F

Seite 25 von 53
Page 25 of 53

Ch Freq

Occupied Bandwidih

2.412 GHz

Tng Free

Mkr1 2.4115000 GHz

Ref 10 dBm Atten 10 dB -5.249 dBm
#Peak n_')l(’
Lo.g =y A 5 P
& e
10 N Wae
dB/ ) Mo,
Offst | ool [ Ry =
108 |
dB
Center 2.412 GHz Span 25 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.1020 MHz xdg 60045
Transmit Freq Error 45849 kHz
x dB Bandwidth 5.630 MHz
Channel Frequency: 2412 MHz Data Rate: 1Mbps

Ch Freq

Occupied Bandwidt

2437 GHz

h

Trig Free

Mkr1 2.4360000 GHz

Ref 10 dBm Atten 10 dB -5.976 dBm

#Peak 1

Log i Faps B .V &

10 -3 Py

dB/ o w -

Offst i )

108 | o

dB

Center 2.437 GHz Span 25 MHz

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

11.8557 MHz xd3 60048

Transmit Freq Error 71.008 kHz
» dB Bandwidth 5.178 MHz

Channel Frequency: 2437 MHz

Data Rate: 1Mbps
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Ch Freq

Occupied Bandwidth

Ref 10 dBm Atten 10 dB -5.411 dBm

2462 GHz Trig Free

Mkr1 2.4625000 GHz

#Peak

Log

A gﬁ.n
%%

10

£ .Y
] W

dBf

Offst i

108 P
dB

Center 2.462 GHz
#Res BW 100 kHz

Span 25 MHz
#VBW 300 kHz Sweep 4 ms (401 pts]

Occupied Bandwidth Occ BW % Pwr 99.00 %
12.0618 MHz xd5 60048
Transmit Freq Error 45 895 kHz
x dB Bandwidth 6.084 MHz
Channel Frequency: 2462 MHz Data Rate :1Mbps

Ch Freq

Occupied Bandwidih

Ref 10 dBm

2412 GHz

Mkr1 2.4113750 GHz
Atten 10 dB 6.325 dBm

#Peak

Log

10

oy PN
27 P

dBI o

Offst s

108 7V

dB

Center 2.412 GHz
#Res BW 100 kHz

Span 25 MHz
#ABW 300 kHz Sweep 4 ms (401 pis]

Occupied Bandwidth Occ BW % Puwr 99.00 %
11.9262 MHz xdg  -6.00d8
Transmit Freq Error 85.816 kHz
x dB Bandwidth 5779 MH=z
Channel Frequency: 2412 MHz Data Rate: 2Mbps
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Ch Freq 2437 GHz

Occupied Bandwidth

Tiig  Free

Mkr1 2.4377500 GHz

Ref 10 dBm Atten 10 dB -1.669 dBm

#Peak 1

10 A N

dB/ s Y - =

Offst a h

108 /7 B

dB

Center 2.437 GHz Span 25 MHz

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

11.7706 MHz xd3 60045

Transmit Freq Error 95.698 kHz
% dB Bandwidth 5.983 MHz

Channel Frequency: 2437 MHz

Data Rate: 2Mbps

Ch Freq 2.462 GHz

Occupied Bandwidth

Mkr1 2.4612500 GHz

Ref 10 dBm Atten 10 dB 6.196 dBm
#Peak 1
L‘m wju"‘"" .12\' S, "
10 _RJ 2
dB/
Offst i Y
108 [ 7F 1
dB
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.9338 MHz xds 60048
Transmit Freq Error 110.101 kHz
¥ dB Bandwidth 5671 MHz

Channel Frequency: 2462 MHz

Data Rate: 2Mbps
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Ch Freq

Occupied Bandwidth

2412 GHz

Trig  Free

Mkr1 2.412000 GHz
Ref 10.8 dBm Atten 10 dB

-2.436 dBm

#Peak

Log

10

dB/ e . M

Offst s

10.8 ot

dB

Center 2.412 GHz

#Res BW 30 kHz

#/BW 300 kHz Sweep 33.44 ms (401 pts)

Span 30 MHz

Occupied Bandwidth Occ BW % Puwr 99.00 %
11.1868 MHz xd3  600dB
Transmit Freq Error 17.597 kHz
x dB Bandwidth 5613 MHz
Channel Frequency: 2412 MHz Data Rate: 5.5Mbps

Ch Freq

Occupied Bandwidth

Ref 10.8 dBm

2437 GHz

Mkr1 2.437000 GHz

Atten 10 dB

-3.015 dBm

#Peak

Log

10

Dy
AT e
-

dB/

o o

Offst P

108  Loboro™V7

(e T Ee

db

Center 2.437 GHz
#Res BW 30 kHz

#VBW 300 kHz Sweep 33.44 ms (401 pts

Span 30 MHz

Occupied Bandwidth Occ BW % Pwr 93.00 %
11.0968 MHz xd8  6.00dB
Transmit Freq Error 69.350 kHz
x dB Bandwidth 4495 MHz
Channel Frequency: 2437 MHz Data Rate: 5.5Mbps
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Occupied Bandwidth

Ch Freq 2.462 GHz

Tiig  Free

Mkr1 2.4621250 GHz

¥ dB Bandwidth

Ref 10 dBm Atten 10 dB -5.873 dBm
#Peak E‘\ML
=]
e ik WP
J"Vd’-w “i-""'\_.

dB/f ]
Offst W‘LM\” g,
108 [
dB
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts

Occupied Bandwidth Occ BW % Pwr 99.00 %

11.2247 MHz xdB 5008
Transmit Freq Error -9.133 kHz

6.322 MHz

Channel Frequency: 2462 MHz

Data Rate: 5.5Mbps

Ch Freqg

Occupied Bandwidth

2.412 GHz

Trig Free

Mkr1 2.4116875 GHz

Ref 10 dBm Atten 10 dB -5.669 dBm
#Peak ,,,4.,513
L - .
Log ol oy
'wvc“h“
dB/ o7 .
Offst o R
108
dB
Center 2.412 GHz Span 25 MHz
#Res BUWW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
11.3800 MHz xdB  -6.00d8
Transmit Freq Error 57.899 kHz
¥ dB Bandwidth 5729 MHz

Channel Frequency: 2412 MHz

Data Rate : 11Mbps
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Ch Freq

Occupied Bandwidth

2437 GHz

Trig Free

Mkr1 2.4366875 GHz

Ref 10 dBm Atten 10 dB 5.324 dBm
#Peak M-Sll
L - Mot
1::g o W ms?\m. Y
dB/ G T,
Offst 7
108 L e
dB
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
11.3795 MHz xdB 50045
Transmit Freq Error 41.049 kHz
¥ dB Bandwidth 5641 MHz
Channel Frequency: 2437 MHz Data Rate: 11Mbps

Ch Freq

Occupied Bandwidth

2.462 GHz

Trig  Free

Mkr1 2.462000 GHz

Ref 10.8 dBm Atten 10 dB -3.134 dBm

#Peak &

Lo.g LN P el fhinlil s PV Ms_

dB/ o )

Offst v i e

108 [Artod™ b

dB

Center 2.462 GHz Span 30 MHz

#Res BW 30 kHz #VBW 300 kHz Sweep 33.44 ms (401 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %

11.2189 MHz xd8  600dB
Transmit Freq Error 46.951 kHz
% dB Bandwidth 5.562 MHz
Channel Frequency: 2462 MHz Data Rate: 11Mbps
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6.4 Emissions in non-restricted frequency bands and Conducted Spurious emissions

6.4.1 Emissions in non-restricted frequency bands

Result Pass

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.

Test Method:

Spectrum Analyzer

EUT 10 dB attenuator

Environmental and Test conditions:

Normal Temperature = +25 °C Voltage (V norm) = 2.8 V DC (Battery) RH =63.6 %
Test results:
10 dB attenuator + 0.8 dB Cable loss = 10.8 dB offset is considered in below result
Protocol: 802.11b
Data rate Channel Value at Band Edge Reference | Band Edge .
(Mbps) Frequency Value B Value Limit
Frequency | Value A ~ (dBm)
(MHz) (dBm) A~B
(MHz) (dBm) (dBm)
1 2412 2393 -51.33 -7.86 -43.47 -30
2462 2483 -57.51 -4.60 -52.91 -30
5 2412 2394 -53.14 -6.17 -46.97 -30
2462 2483 -57.36 -6.36 -51.00 -30
55 2412 2393 -52.87 -5.24 -47.63 -30
' 2462 2483 -58.28 -5.17 -53.11 -30
1 2412 2393 -53.01 -4.73 -48.28 -30
2462 2483 -57.80 -6.06 -51.74 -30
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Reference Plot

Mkr1 2.41253 GHz
Ref 10.8 dBm Atten 10 dB -1.861 dBm
#Peak
Log .
10 e
dB/ "f’mw W‘“ﬂ
Offst A A,
10.8 A N
dB .me-r A
I e i, -
Center 2.412 GHz Span 30 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.41253 GHz -7.881 dBm
Channel Frequency: 2412 MHz Data rate: 1Mbps
Mkr3 2.39350 GHz
Ref 10.& dBm Atten 10 dB -51.33 dBm
#Peak L
Log
10 I,l]_]"‘:“'.m"-l WI.I'
dB/ o
Offst 'y [
10.8 R ",
Center 2.407 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 241253 GHz 4,158 dBm
2 (1} Fraq 2.40000 GHz -47.05 dBm
3 (1) Fraq 2.39350 GHz -51.33 dBm

Channel Frequency: 2412 MHz

Data rate: 1Mbps
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Reference Plot

Mkr1 2.46147 GHz
Ref 10.8 dBm Atten 10 dB -4.603 dBm
#Peak .
L
1? -ﬂﬁ H_&_n
dB/ s
Offst ul”
10.8 v ",
dB
p— r WM

M %u.l,—- ot
Center 2.462 GHz Span 50 MHz
#Res BUW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)

Marker Trace Type X Axis Amplitude
1 {1} Freq 248147 GHz -2.603 dBm
Channel Frequency: 2462 MHz Data rate: 1Mbps
Mkr2 2.43350 GHz
Ref 10.8 dBm Atten 10 dB -57.51 dBm
#Peak 4
L
139 ..l.ﬁ I2TH
uu-”w '“qu\u

dB/
Offst Vg
10.8 W S
dB lef' '||]r| MUA”JM -

Center 2.472 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.48151 GHz -£.492 dBm
2 {1 Freq 2 48350 GHz -57.51 dBm

Channel Frequency: 2462 MHz

Data rate: 1Mbps
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Reference Plot

Mkr1 2.41253 GHz
Ref 10.8 dBm Atten 10 dB 6.177 dBm
#Peak )
L
0 B
dB/ e
Offst Wil [,
10.8 / ",
dB o T
ot P
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 4] Freg 2.41253 GHz 6177 dBm
Channel Frequency: 2412 MHz Data rate: 2Mbps
Mkr3 2.39481 GHz
Ref 10.8& dBm Atten 10 dB -53.14 dBm
#Peak .
Log
10 T
dB/ Py
Offst ,r"tf I N
10.8 7 h,
dB E. .:;I'H.JUIIH L’t.ﬂv
A " m
Center 2.405 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Warker Trace Type X Axis Amplitude
1 ) Freq 241118 GHz -5.241 dBm
2 ) Freq 2 40000 GHz -50 98 dBm
3 ) Freq 239481 GHz -53.14 dBm

Channel Frequency: 2412 MHz

Data rate: 2Mbps
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Reference Plot

Mkr1 2.46288 GHz
Ref 10.8 dBm Atten 10 dB 46.364 dBm
#Peak
L 1
Log pr.
dB/
Offst Wil [,
10.8 P M,
dB fﬂ Mys,
it v s
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #F/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.46288 GHz -8.384 dBm

Channel Frequency: 2462 MHz

Data rate: 2Mbps

Mkr2 2.48350 GHz
Ref 10.& dBm Atten 10 dB -57.36 dBm
#Peak
Log .
10 B
dBf =
Offst W,
10.8 i “,
dB r" . .
’ - .
Center 2.472 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5] Freq 246151 GHz -8.874 dBm
2 W) Freq 248350 GHz -57.38 dBm

Channel Frequency: 2462 MHz

Data rate: 2Mbps
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Reference Plot

Mkr1 2.41248 GHz

Ref 10.8 dBm Atten 10 dB -5.241 dBm
#Peak .
Log
10 M*?m
dB/
Offst "
10.8 A Ty
dB I L N

PR | w M“.‘-‘ plal
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Marker Trace Type ¥ Axis Amplitude
1 1} Freq 241248 GHz -5.241 dBm

i_ = "\

Channel Frequency: 2412 MHz

Data rate: 5.5Mbps

Mkr3 2.39351 GHz
Ref 10.8 dBm Atten 10 dB -52.87 dBm
#Peak .
Log
10
dB/ a-/‘ “l\u
Offst fﬁ“ \‘\\,.q
10.8 My,
a° ol e LS
| “.M&‘W
Center 2.405 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 ) Fraq 241148 GHz 4,828 dBm

2 ) Fraq 240000 GHz -49.98 dBm

3 ) Fraq 229351 GHz -52.87 dBm

Channel Frequency: 2412 MHz

Data rate: 5.5Mbps
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Reference Plot

Mkr1 2.46248 GHz
Ref 10.8 dBm Atten 10 dB -5.171 dBm
#Peak .
Log o
10 W il
dB/ i
Ofist ‘P‘L.
10.8 s Y
dB f ‘i"‘.\y"i.
i sttt M
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 oM Freq 246248 GHz -5.171 dBm
Channel Frequency: 2462 MHz Data rate: 5.5Mbps
Mkr2 2.48350 GHz
Ref 10.8 dBm Atten 10 dB -58.28 dBm
#Peak .
L
0 e
dB/ e ey
Offst H'F \u
10.8 /. Ha,
dB 'ilﬂth _
"hl-ﬁ'm-rm(-} e gt o ool =i P
Center 2.472 GHz Span 50 MHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 248247 GHz -5.274 dBm
2 L)) Freq 2.48350 GHz -58.28 dBm
Channel Frequency: 2462 MHz Data rate: 5.5Mbps
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Reference Plot

Mkr1 2.41197 GHz

Ref 10.8 dBm Atten 10 dB -4.739 dBm
#Peak |
Log &
10 i L
dBf
Offst v’r :
10.8 .fr \"‘...
dB '11 "

_ WW MW "
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 1) Freg 2.41197 GHz 4739 dBm

Channel Frequency: 2412 MHz

Data rate: 11Mbps

Mkr3 2.39351 GHz
Ref 10.8 dBm Atten 10 dB 53.01 dBm
#Peak .
Log
10 b y
ey J_‘/J'J .,
Offst A "
10.8 V4 i
dB = rf‘ ]\nqum
e . M.XLF'W A
Center 2.405 GHz Span 50 MHz
#Res BYV 100 kHz #/BWY 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freg 241203 GHz -4.806 dBm
2 L Freg 2.40000 GHz -53.06 dBm
3 Ll Freg 239351 GHz -53.01 dBm

Channel Frequency: 2412 MHz

Data rate: 11Mbps
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Reference Plot

Mkr1 2.46273 GHz
Ref 10.8 dBm Atten 10 dB 6.066 dBm
#Peak
L 1
e A
dB/ Y
Offst v ™
10.8 A N,
dB [P
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1 Freq 248273 GHz -6.088 dBm
Channel Frequency: 2462 MHz Data rate: 11Mbps
Mkr1 2.46252 GHz
Ref 10.8 dBm Atten 10 dB -5.358 dBm
#Peak )
Log
10 (MPM S
dB/ e
Offst bl ™.,
10.8 pd N,
dB / an
-.‘.'n\“ =
%-u;gu,
Center 2.472 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 )] Freq 2.46252 GHz -5.358 dBm
2 %) Freq 248350 GHz -57.8 dBm
Channel Frequency: 2462 MHz Data rate: 11Mbps
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Result

Test Method:

6.4.2 Conducted Spurious Emission

EUT

Test results:

Pass

10 dB attenuator

Spectrum Analyzer

Mkr1 585.4 MHz I
Ref 5 dBm Atten 5 dB -60.61 dBm
#Peak
Log
10
db/
Offst
10.8
dB
1

l:; ggh'gﬁ_a,. g bttt M#ﬂw&mw el bl

AA
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 100.5 ms (1000 pts)

30MHz-1GHz
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1GHz-26.5GHz

Ref 5 dBm Atten 5 dB
#Peak| ¢
Log i
10
z
dB/f o
Offst
10.8 2
dB it | Lo Tt INPRUIN PRI SIS Wb s
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 4] Freq 2,429 GHz 0.011 dBm
2 5] Frag 4229 GHz -20.63 dBm
3 i Frag 7.254 GHz -47.79 dBm
Channel Frequency: 2412 MHz Data rate: 1Mbps
Ref 5 dBm Atten 5 dB
#Peak ¢
Log
10
dB/
Offst '
10.8 3
dB M_h__‘_ L N M . e m
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freg 2.455 GHz 1,253 dBm
2 1 Freq 4.880 GHz -33.24 dBm
3 13 Freq 7.305 GHz -50.04 dBm
Channel Frequency : 2437 MHz Data rate:1Mbps
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Ref 5 dBm Atten 5 dB
#Peak <
Log
10
dBf
Offst g
10.8 2
dB T e &Iu_.u \ b f T L o el
Start 1 GHz Stop 26.5 GHz
#Res BYW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pis)
Marker Trace Type X Axis Amplitude
1 {1} Freg 2480 GHz 0,782 dBm
2 1) Freq 4931 GHz -33.47 dBm
3 1) Freq 7407 GHz -&7 84 dBm
Channel Frequency: 2462 MHz Data rate: 1Mbps
Ref 5 dBm Atten 5 dB
#Peak O
Log
10
dB/ 2
Offst '
10.8 2
dB el - I et et TR W Spg Wt
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1 Freq 2.429 GHz -1.029 dBm
2 {1 Freq 4,529 GHz -32.85 dBm
3 {1 Freq 7.254 GHz 488 dBm

Channel Frequency: 2412 MHz

Data rate: 2Mbps
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Ref 5 dBm Atten 5 dB
#Peak ¢
Log
10
dB/ =
Offst ?
10.8 2
dB T .c-i‘-‘ gt b - ‘WMM"“
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {13 Fraq 2.429 GHz 0,938 dBm
2 {1} Freq 4,829 GHz -32 .47 dBm
k] {1} Freq 7.254 GHz -49.03 dBm
Channel Frequency: 2437 MHz Data rate: 2Mbps
Ref 10 dBm Atten 10 dB
#Peak {1\
Log
10
dB/
Offst f
10.8 2
dB e F\g\‘m MMmJMWW
Start 1 GHz Stop 26.5 GHz
#Res BYW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Fraq 2,480 GHz -1.376 dBm
2 1} Freq 4,931 GHz -34.22 dBm
3 1) Freq 7.381 GHz -48.51 dBm

Channel Frequency: 2462 MHz Data rate: 2Mbps
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Ref 10 dBm Atten 10 dB
#Peak |
Log [
10
dB/ -
Offst &
10.8
dB e T+ 3 s U S L ailin
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Typ= X Axis Amplitude
1 ) Freq 2429 GHz 0.812 dBm
2 1) Freq 4.829 GHz -31.93 dBm
3 ) Fraq 7815 GHz -47.81 dBm
Channel Frequency: 2412 MHz Data rate: 5.5Mbps
Ref 10 dBm Atten 10 dB
#Peak o
Log
10
dB/
Offst z
10.8 P -
a8 .WM ,...Q..._ o, T e s o i T HWW'“WMM
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 M Freq 2,455 GHz 0.472 dBm
2 I5)] Freq 4880 GHz 3717 dBm
3 L)) Freq 7407 GHz -47.74 dBm

Channel Frequency: 2437 MHz

Data rate: 5.5Mbps
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Ref 10 dBm Atten 10 dB
#Peak N
Log
10
dB/
Offst 2
10.8 T | .
d8 P K u-ﬂ‘”?‘-' ey b kst o
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 225 ms (1000 pis)
Marker Trace Type X Axis Amplitude
1 m Freq 2,480 GHz 1.105 dBm
2 %) Freq 4931 GHz -34 59 dBm
3 ) Freq 7.381 GHz -48.7 dBm

Channel Frequency: 2462 MHz

Data rate: 5.5Mbps

Ref 10 dBm Atten 10 dB
#Peak o
Log T+
10
dB/ S
Offst &
10.8
dB P e e T e e ottt A e g e
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2 478 GHz 1282 dBm
2 ) Freq 4 829 GHz -31.07 dBm
3 Iy Freq 7509 GHz -4%.38 dBm

Channel Frequency : 2412 MHz Data rate:11Mbps
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Ref 10 dBm Atten 10 dB
#Peak o
Log 1
10
dB/
Offst -
10.8 Y
dB | A Lo e
L e ;.JQ—- PR Bthig T VT
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Markar Trace Type X Axiz Amplitude
1 5] Freq 2 455 GHz 0.202 dBm
2 W) Fraq 4,880 GHz -33.84 dBm
! i) Fraq 7.228 GHz -48.46 dBm
Channel Frequency: 2437 MHz Data rate: 11Mbps
Ref 10 dBm Atten 10 dB
#Peak 1
Fa
Log
10
dB/
Offst =
10.8 Y
dB 3
PR LS I T 4.7 o G ST !
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 300 kHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 i) Fraq 2.480 GHz 1.4 dBm
2 i) Freq 4.931 GHz -24.43 dBm
3 5] Freq 9.882 GHz -53.22 dBm
Channel Frequency: 2462 MHz Data rate: 11Mbps
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6.5 Radiated spurious emission and emissions in restricted bands of operation
Result Pass

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

Test Method ANSI C 63.10 — 2013

Measurement Location Fully Anechoic Chamber

Measuring Distance 3m

Detector QP for frequency beLow 1 GHz, Average for frequency above 1 GHz

Requirement As per the limits mentioned in the beLow table

Limits for Radiated Emission of Section 15.209:

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 — 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 43.5 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 128-93.8,
73.80-62.95, 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:
Environmental conditions:
RH =69.2 %

Normal Temperature = +23.2 °C Voltage (V norm) = 2.8 V DC (Battery)

Note:
Measurements were made as per section 8.6 in KDB 558074 D01 15.247 Measurement Guidance v05r02
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Test results:

No emissions found in frequency 9 kHz to 30 MHz

Test results for the frequencies in range between 30MHz-200MHz

Polarization Frequency Field strength Limit Margin
(MHz) (dBpVv/m) (dBuVv/m) (dB)
119.90 11.92 43.50 -31.58
Vertical 157.43 12.86 43.50 -30.64
172.51 13.83 43.50 -29.67
61.40 10.20 40.00 -29.80
Horizontal 121.22 11.55 43.50 -31.95
198.07 19.07 43.50 -24.43
Test results for the frequencies in range between 200MHz-1GHz
Polarization Frequency Field strength Limit Margin
(MHz) (dBuV/m) (dBuVv/m) (dB)
274.37 13.89 46.00 -32.11
Vertical 945.36 29.07 46.00 -16.93
957.76 30.43 46.00 -15.57
370.24 17.29 46.00 -28.71
Horizontal 687.78 23.43 46.00 -22.57
836.05 26.26 46.00 -19.74
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Test results for the frequencies in range between 1GHz-26.5GHz
Protocol: 802.11b
Datarate : 1Mbps

. Frequenc Field Strength Limit Margin
Channel Polarization (ﬁ/lHZ) y (dBuV/m? (dBuV/m) (dé])
2390(Pk) 39.53 74 -34.47
2390(Av) 26.05 54 -27.95
2412(Pk) 88.29 * -
Vertical 2412(Av) 84.48 * -
4824(PK) 55.30 74 -18.70
4824(Av) 51.67 54 -2.33
7236(PKk) 48.49 74 -25.51
Low 7236(Av) 34.33 54 -19.67
2390(Pk) 40.34 74 -33.66
2390(Av) 27.01 54 -26.99
2412(PK) 90.09 * -
Horizontal 2412(Av) 86.28 * -
4824(PK) 49,53 74 -24.47
4824(Av) 45.27 54 -8.73
7236(Pk) 48.11 74 -25.89
7236(Av) 33.94 54 -20.06
2437(Pk) 88.91 * -
2437(Av) 84.93 * -
Vertical 4874(Pk) 51.48 74 -22.52
4874(Av) 47.66 54 -6.34
7311(Pk) 47.79 74 -26.21
Mid 7311(Av) 34.69 54 -19.31
2437(Pk) 89.98 * -
2437(Av) 86.15 * -
4874(PK) 46.91 74 -27.09
Horizontal 4874(Av) 41.15 54 -12.85
7311(Pk) 48.28 74 -25.72
7311(Av) 34.21 54 -19.79
2462(Pk) 88.54 * -
2462(Av) 84.56 * -
2483.5(Pk) 37.57 74 -36.43
Vertical 2483.5(Av) 24.35 54 -29.65
4924(PK) 4951 74 -24.49
4924(Av) 44.81 54 -9.19
7386(Pk) 48.78 74 -25.22
High 7386(Av) 34.36 54 -19.64
2462(Pk) 90.05 * -
2462(Av) 85.96 * -
2483.5(Pk) 38.15 74 -35.85
Horizontal 2483.5(Av) 24.63 54 -29.37
4924(Pk) 45.61 74 -28.39
4924(Av) 38.21 54 -15.79
7386(Pk) 47.81 74 -26.19
7386(Av) 34.21 54 -19.79

*- . Fundamental Frequency
Pk: Peak Detector; Av: Average Detector
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Data rate : 2Mbps
Field . .
N Frequency Limit Margin
Channel Polarization (MH2) (%ltl_g,ir\]/g/rt:) (dBuV/m) (dB)
2390(Pk) 39.48 74 -34.52
2390(Av) 25.93 54 -28.07
2412(Pk) 93.92 * -
Vertical 2412(Av) 87.13 * -
4824(Pk) 55.11 74 -18.89
4824(Av) 49.72 54 -4.28
7236(Pk) 48.39 74 -25.61
Low 7236(Av) 34.68 54 -19.32
2390(Pk) 39.10 74 -34.90
2390(Av) 25.47 54 -28.53
2412(Pk) 90.98 * -
Horizontal 2412(Av) 84.12 * -
4824(Pk) 48.95 74 -25.05
4824(Av) 42.25 54 -11.75
7236(Pk) 48.35 74 -25.65
7236(Av) 33.97 54 -20.03
2437(Pk) 91.73 * -
2437(Av) 84.89 * -
Vertical 4874(PK) 51.24 74 -22.76
4874(Av) 44.81 54 -9.19
7311(Pk) 47.76 74 -26.24
Mid 7311(Av) 34.43 54 -19.57
2437(Pk) 92.13 * -
2437(Av) 85.29 * -
4874(PK) 46.53 74 -27.47
Horizontal 4874(Av) 38.52 54 -15.48
7311(PK) 48.42 74 -25.58
7311(Av) 34.18 54 -19.82
2462(Pk) 91.70 * -
2462(Av) 84.69 * -
2483.5(Pk) 38.54 74 -35.46
Vertical 2483.5(Av) 24.84 54 -29.16
4924(Pk) 49.60 74 -24.40
4924(Av) 42.52 54 -11.48
7386(Pk) 48.70 74 -25.30
High 7386(Av) 34.70 54 -19.30
2462(Pk) 91.18 * -
2462(Av) 84.27 * -
2483.5(Pk) 37.68 74 -36.32
Horizontal 2483.5(Av) 24.63 54 -29.37
4924(Pk) 45.17 74 -28.83
4924(Av) 36.61 54 -17.39
7386(Pk) 48.34 74 -25.66
7386(Av) 34.21 54 -19.79

*- . Fundamental Frequency
Pk: Peak Detector; Av: Average Detector
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Data rate : 5.5Mbps
ch | Polarizati Frequency Stll‘:(l—:‘?]ldth Limit Margin
anne olarization (MH2) (dBqu/]m) (dBuV/m) (dB)
2390(Pk) 40.45 74 -33.55
2390(Av) 26.02 54 -27.98
2412(PK) 93.69 * -
Vertical 2412(Av) 85.43 * -
4824(PK) 55.27 74 -18.73
4824(Av) 40.94 54 -13.06
7236(PK) 47.79 74 -26.21
Low 7236(Av) 34.04 54 -19.96
2390(Pk) 40.35 74 -33.65
2390(Av) 25.75 54 -28.25
2412(Pk) 94.43 * -
Horizontal 2412(Av) 86.25 * -
4824(PK) 48.84 74 -25.16
4824(Av) 37.15 54 -16.85
7236(Pk) 48.05 74 -25.95
7236(Av) 33.99 54 -20.01
2437(PK) 93.26 * -
2437(Av) 84.72 * -
Vertical 4874(Pk) 51.50 74 -22.50
4874(Av) 39.91 54 -14.09
7311(Pk) 48.46 74 -25.54
Mid 7311(Av) 34.22 54 -19.78
2437(Pk) 92.47 * -
2437(Av) 84.16 * -
4874(Pk) 46.04 74 -27.96
Horizontal 4874(Av) 33.87 54 -20.13
7311(Pk) 48.32 74 -25.68
7311(Av) 34.09 54 -19.91
2462(PK) 90.90 * -
2462(Av) 83.52 * -
2483.5(Pk) 38.74 74 -35.26
Vertical 2483.5(Av) 24.56 54 -29.44
4924(Pk) 50.04 74 -23.96
4924(Av) 38.18 54 -15.82
7386(Pk) 48.55 74 -25.45
High 7386(Av) 34.22 54 -19.78
2462(Pk) 93.24 * -
2462(Av) 85.87 * -
2483.5(Pk) 30.09 74 -43.91
Horizontal 2483.5(Av) 24.95 54 -29.05
4924(PKk) 45.14 74 -28.86
4924(Av) 32.40 54 -21.60
7386(Pk) 48.37 74 -25.63
7386(Av) 34.10 54 -19.90

*- . Fundamental Frequency
Pk: Peak Detector; Av: Average Detector
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Datarate : 11Mbps
Field . .
o Frequency Limit Margin
Channel Polarization (MH2) (?jtéir\]/g/rt:) (dBuV/m) (dB)
2390(PK) 41.10 74 -32.90
2390(Av) 26.01 54 -27.99
2412(PK) 93.53 * -
Vertical 2412(Av) 85.34 * -
4824(Pk) 55.01 74 -18.99
4824(Av) 44.89 54 -9.11
7236(Pk) 48.51 74 -25.49
Low 7236(Av) 34.09 54 -19.91
2390(PK) 41.61 74 -32.39
2390(Av) 26.18 54 -27.82
2412(PK) 94.51 * -
Horizontal 2412(Av) 86.46 * -
4824(PK) 48.69 74 -25.31
4824(Av) 38.02 54 -15.98
7236(Pk) 48.20 74 -25.80
7236(Av) 33.98 54 -20.02
2437(PK) 92.11 * -
2437(Av) 83.83 * -
Vertical 4874(Pk) 52.04 74 -21.96
4874(Av) 40.84 54 -13.16
7311(Pk) 48.03 74 -25.97
Mid 7311(Av) 34.37 54 -19.63
2437(PKk) 94.28 * -
2437(Av) 85.18 * -
4874(Pk) 46.72 74 -27.28
Horizontal 4874(Av) 35.07 54 -18.93
7311(pk) 48.03 74 -25.97
7311(Av) 34.23 54 -19.77
2462(Pk) 91.53 * -
2462(Av) 83.36 * -
2483.5(Pk) 39.26 74 -34.74
Vertical 2483.5(Av) 24.60 54 -29.40
4924(Pk) 49.79 74 -24.21
4924(Av) 38.19 54 -15.81
7386(Pk) 48.31 74 -25.69
High 7386(Av) 34.36 54 -19.64
2462(Pk) 93.27 * -
2462(Av) 85.12 * -
2483.5(Pk) 38.66 74 -35.34
Horizontal 2483.5(Av) 24.83 54 -29.17
4924(Pk) 44.97 74 -29.03
4924(Av) 33.33 54 -20.67
7386(Pk) 48.55 74 -25.45
7386(Av) 34.14 54 -19.86

*. . Fundamental Frequency
Pk: Peak Detector; Av: Average Detector

Formula:Field strength (dBuV/m) = Measured value (dBuV) +Cable loss (dB) +antenna factor (dB)-preamplifier
gain (dBi)
Note: No harmonics found between 4th Harmonics to 10th harmonics



http://www.tuv.com/

Produkte www.tuv.com A TUVRheinland®

Products

Prifbericht - Nr.: Seite 53 von 53

Test Report No. ULR-TC568819300000072F Page 53 of 53

7/ LIST OF TABLES

Table 1: Test and measurements INSIIUMENT USEU.........coiiuuiiiiiiiiie e iiiiee et e et e et e e st e e e sbeeeesabeeeesabaeeeeabaeeesanes 5
Table 2: Instrument application SOftWAIE VEISIONS ...........uviiiiieiiiiiiiieiie e e e e srr e e e e e e s s r e e e s s s et e e e e e e e e senrnrreeeeaeaeas 5
Table 3: Ratings and System Details as declared by the ClENt...........cooviiiiiiiiiiiiie e 6
Table 4: MeasuremMeENt UNCEITAINTY .......ccieiiiiiiiiiieeee e e se sttt e e e e e e s ss st e e e e aeeessae e taeeeeaeesssastataeeeeeesssannsnsaneeeaeessansnsrnnreaenes 6
Table 5: List Of WLAN 802.11D FrEOQUENCIES ......eeiiieeiiiiiiiieiiee e e e iieieieeee e e e e e ssstataeseeaesssssstataseeaeesssanssataeeeeeesssannsnnreeeeaeees 7
8 LIST OF FIGURES

Figure 1: Frequency Range 9 KHZ- 30 MHZ .........cuiiiiiiii ettt e e e e e e st e e e e e e e st aae e e e e e e e e s nnntannees 8
Figure 2: Frequency Range 30 MHZ — 200 MHZ ......ooeiiiiiii et e et e e e e e s st e e e e e e e e st nae e e e e e e s e annrennees 8
Figure 3: Frequency Range 200 MHZ - 1GHZ .......uuviiiiiiiii et ee et s e e e e e e st e e e e e e e e st ae e e e e e e e e e nnnrennees 9
Figure 4: Frequency RANQE L1GHZ — 26GHZ........couiiiiiiiiii ettt ettt e e e e e e e e 9

***END OF TEST REPORT***



http://www.tuv.com/

