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Test Result Summary

Clause Test Item Result
Section 15.247 (b) (1) Conducted Peak RF Output Power Test Pass
Section 15.247 (a)(1) Bandwidth Occupancy Pass
Section 15.247 (a)(1)(lll) Number of Hopping Channels Pass
Section 15.247 (a)(1) Carrier Frequency Separation Pass
Section 15.247 (a)(1)(lll) Time of Occupancy Pass
Section 15.247 (d) Band-edge compliance Pass
Section 15.209 &15.205 Spurious Radiated Emissiong and Restricted bands of Pass
operation

Note: Conducted measurements are done according to the procedure given in KDB No. DA 00-705
March 2000

Test Report No.: 19660144 01 Date: 17.12.2014 Page 2 of 46



A_ TUVRheinland®

www.tuv.com
Content
List of Test and Measurement INStruments........ueeeeeeiiiiiiimmmmmmme s, 3
General Product Information ...t s s s e e e s e e s e nnnns 5
Product Function and Intended USe.........ccccccmiiiiirinimniiniss s sissssss s s sssssss s sssssss s sssssss s ssssass s snssanes 5
Ratings and System DetailS.........cuciiiemiiiimiin i es s s e e 5
Test Set-up and Operation Mode..........cccceiriiimmiriiirrrsr - 6
Principle of Configuration SelecCtion ... s 6
Test Operation and Test SOFtWAIe .......c.ccccccrrrrccrrrrsserrrssss e rrsssss e e s s s s resssssesesssmenessssmeeesssnmeeeessamnnnessannnnss 6
Test Modes — Data Rates and Modulations ........cccccccmmnnmmminnemnmnerrrr s s samsseas 6
LI 11T € T T (] LT 7
Radiated EMISSION TEST.....cccccciiiiiriisnr i rsssss s s s s ans s r s amn e mms e smmn s e nmnn s e nmnns 7
JLICE 51 G312 1] 8
Conducted Peak Output Power Section 15.247 (b) (1)..cccvrvsrcerrsssacennas 8
Bandwidth Occupancy Section 15.247 (@) (1) .ceeeverrremrraseneans 15
Number of Hopping Channels Section (a) (1) (iii)-eeessemerrsrenrrsssannnnas 26
Carrier Frequency Separation Section 15.247 (@) (1) «-erveeersranersannns 28
Time of Occupancy (Dwell Time) Section 15.247 (a)(1)(I) .....cevrrsumennn. 29
Band-edge Compliance Section 15.257 (d) ....cceerivemmrrssianennas 30
Spurious Radiated Emissions & Restricted Bands of Operation

SeCtion 15.209 & 15.205........cceeccrererrsrceriserrsssrssnesssmesssssssssmssasasssssmssssnsesssnssssasesssnssssnssassnesasassssnnnessnes 41

Appendix 1: Test Setup Photo

Appendix 2: EUT External Photo

Appendix 3: EUT Internal Photo

Appendix 4: FCC Label and Label Location
Appendix 5: Block Diagram

Appendix 6: Specification of EUT
Appendix 7: Schematic Diagrams
Appendix 8: Bill of Material

Appendix 9: User Manual

Appendix 10: Maximum Permissible Exposure Calculation

Test Report No.: 19660144 01 Date: 17.12.2014 Page 3 of 46



A_ TUVRheinland®

www.tuv.com

List of Test and Measurement Instruments

Equipment Manufacturer Model Name Callbrgg;)en Due
EMI Test Receiver Rohde & Schwarz ESU 40 04.10.2015
Broadband Antenna Frankonia ALX-4000 10.10.2015
Broadband Horn Antenna Frankonia HAX-18 10.10.2015
Double-Ridged Waveguide ETS Lindgren 116794 01.09.2015
Horn Antenna

Active Loop Antenna Frankonia LAX-10 11.04.2015
Spectrum Analyser Agilent Technologies E4407B 23.03.2015

Testing Facilities:

1) TUV Rheinland (India) Private Limited
No. 108, West Wing
Electronic city Phase |
Bangalore — 560100
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General Product Information

Product Function and Intended Use

The RS9113 module integrates a multi-threaded MAC processor with integrated analog peripherals and
support for digital peripherals, baseband digital signal processor, analog front-end, crystal oscillator,
calibration OTP memory, Dual band RF transceiver, Dual-band high-power amplifiers, baluns, diplexers,
diversity switch and Quad-SPI Flash thus providing a fully-integrated solution for embedded wireless
applications. The RS9113 based chips and modules leverage and improve upon Redpine’s proven low
power innovations from Lite-FTM products (RS9110) and provide WLAN 802.11n, BT4.0 and ZigBee
convergence solution for integration into mobile and M2M communication devices. It can connect to a host
processor through SDIO, USB, SPI or UART interfaces.

Ratings and System Details

Operating Frequency 2400 — 2483.5MHz

No. of channel 79

Channel Spacing 1MHz

Transmitted Power 17.15dBm (Conducted peak power)
1Mbps GFSK

Modulation 2Mbps /4-DQPSK
3Mbps 8DPSK

Antenna Type PCB Trace Antenna,

Number of antenna One

Antenna Gain 0.5dBi

Supply Voltage to Module 3.1V - 3.6V DC from Host device

Environmental Operational Temperature: -40°C to 85° C

Test Conditions:
Supply Voltage: 5V DC from USB

Environmental conditions:
Temperature: +24 2 C RH: 62%
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Test Set-up and Operation Mode

Principle of Configuration Selection
Transmission was enabled with 100% duty cycle duty on low, mid and high channel.

Test Operation and Test Software
Test software was used to enable the transmission with 100% duty cycle, changing channels
(low/mid/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

Test Modes — Data Rates and Modulations
For Radiated spurious emissions, the tests were performed for all data rates and only worst case results

are reported in this report.
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-2009.
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. 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.

Semi-anechoic Chamber

3m

A
4

L I ‘ ‘ \ Pre-Amplifier Measuring Receiver /
EUT M I ‘ ‘ ‘ Spectrum Analyzer

I y Turntable

Ground Plane
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Test Results

Conducted Peak Output Power Section 15.247 (b) (1)
Result Pass
Test Specification FCC Part 15C
Measurement Bandwidth (RBW) 3MHz
Detector Peak
Requirement <125 mW

Test Method:

EUT Spectrum
Analyzer

Test Result:

Modulation Type: GFSK

Channel Fr%?ntll_lezl;cy Outp(t:thpr:;lver (I(_’iénr:]t)
Low 2402 14.32 20.96
Mid 2440 14.63 20.96
High 2480 14.46 20.96
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Mkr1 2.401979 GHz
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Mkr1 2.480105 GHz
Ref 20.2 dBm Atten 20 dB 14.46 dBm
Peak

Log —— 1 Iz D —
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dB
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Center 2.48 GHz Span 6 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 999 ms (1000 pts)

Channel Frequency: 2480 MHz

Modulation Type: P/4 DQPSK

Test Results:

Channel Fr?"\llntll_'if)'cv Outp(tétB%wer (Iaig::)
Low 2402 16.26 20.96
Mid 2440 17.15 20.96
High 2480 16.34 20.96
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Mkr1 2.480011 GHz
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Modulation Type: 8 DQPSK

Test Results:

Frequency Output power Limit
Channel (MHz) (dBm) (dBm)
Low 2402 16.78 20.96
Mid 2440 16.43 20.96
High 2480 16.67 20.96
Mkr1 2.402060 GHz
Ref23.2 dBm Atten 25 dB 16.78 dBm
Peak R
Lng _..-""'_'-"-'_'_._._L'“—-_-_-‘_‘-__"—H—._
offst |
11.2
dB
M1 52
S3 FC
AA
Center 2.402 GHz Span 7 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402 MHz
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Bandwidth Occupancy Section 15.247 (a) (1)
Result Pass
Test Specification FCC Part 15C

Detector Function Peak

Port of testing Antenna port

Requirement The bandwidth of a frequency hopping channel is the 20 dB emission

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

Test Method:

EUT Spectrum
Analyzer

Test Result:

Modulation Type: GFSK

(MHz2) (MHz2) (MHz2) (MHz) (MHz)
Low 2402 2401.500 2402524 1.024 11148
Mid 2440 2439.500 2440.524 1.024 1.1150
High 2480 2479.500 2480.521 1.021 1.1129
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Mkr3 2.402524 GHz
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Channel Mid: 20dB Bandwidth Measurement
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Mkr3 2.480521 GHz
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Channel High: 20dB Bandwidth Measurement
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99% Occupied Bandwidth: Channel Low
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Modulation Type: P/4 DQPSK

Test Results:

A TUVRheinland®

Channel Lower 20dB Higher 20dB 20dB 99% Occupied
Channel Frequency Frequency Frequency Bandwidth Bandwidth
(MHz) (MHz) (MHz) (MHz) (MH2z)
Low 2402 2401.333 2402.663 1.330 1.2448
Mid 2440 2439.333 2440.647 1.314 1.2399
High 2480 2479.333 2480.647 1.314 1.2464
Mkr3 2.402663 GHz
Ref 20.2 dBm Atten 20 dB 8.166 dBm
Peak o
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e I i s SN
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3 (1 Freq 2 A02663 GHz -2.166 dBm

Channel Low: 20dB Bandwidth Measurement
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Mkr3 2440647 GHz
Ref 16.2 dBm Atten 15 dB 8.349 dBm
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Channel High: 20dB Bandwidth Measurement
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99% Occupied Bandwidth: Channel Mid
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Ch Freg

2.48 GHz

Decupied Bandwidth

Ref23.2 dBm

Atten 25 dB

Trig  Free

#Peak

Log
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dB/

T WY

Offst

11.2 —

dB

Center 2.48 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 9.99 ms (1000

Span 5 MHz

Occupied Bandwidth Occ BW % Pur 99.00 %
1 2464 MHZ xdB  -2000 dE
Transmit Freq Errar -4.955 kHz
¥ dB Bandwidth 1.407 MHz
99% Occupied Bandwidth: Channel High
Modulation Type: 8 DQPSK
Test Results:
Channel Lower 20dB Higher 20dB 20dB 99% Occupied
Channel Frequency Frequency Frequency Bandwidth Bandwidth
(MHz) (MHz) (MHz2) (MHz2) (MHz)
Low 2402 2401.341 2402.671 1.330 1.2453
Mid 2440 2439.329 2440.651 1.322 1.2498
High 2480 2479.333 2480.667 1.334 1.2487
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Mkr3 2402671 GHz
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Mkr3 2.4B0667 GHz
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Ch Freg 244 GHz Trig  Free
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10 | I I.I.H"’I T

dB/ T T L ™ YT

Offst ol PRI,

11.2

dB

Center 2.44 GHz Span 5 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr 599.00 %

1 2498 MHZ xdBE  -20.00 dB

Transmit Freq Error -3.6684 kHz
¥ dB Bandwidth 1.416 MHz

99% Occupied Bandwidth: Channel Mid

Ch Freg 2.48 GHz Trig  Free

Decupied Bandwidth

Ref 16.2 dBm Atten 15 dB
#Peak I i N
Log . X e
10 - £ \"'L
T |
dB/ L
Offst MMW U]
11.2
dB
Center 2.48 GHz Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
12487 MHz xdB  -20.00 dB
Transmit Freq Errar -3.528 kHz
¥ dB Bandwidth 1.415 MHz

99% Occupied Bandwidth: Channel High
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Number of Hopping Channels
Result

Test Specification
Detector Function
Port of testing
Requirement

Test Method:

A TUVRheinland®

Section (a) (1) (iii)
Pass

FCC part 15C

Peak

Antenna port

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

S
EUT Analyzer
Test Result:
Mkr2 2.43900 GHz
Ref 25.2 dBm Atten 25 dB 14.22 dBm
Peak x | z
o [ I AT A A T AT A A AT A AT
oo I A A A AR A A RO A AL
ofist | |
12 |/
dB
I

Start 2.4 GHz Stop 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 9.99 ms (1000 pis)

hdarker Trace
1 (1
2 (1

Type X Ais Amplitude
Freq 2.40200 GHz 13.85 dBm
Freq 2.42800 GHz 14.22 dBm

Number of Hopping Channels: 38

Test Report No.: 19660144 01
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Ref25.2 dBm

Atten 25 dB

Mkr1 2.44000 GHz
14.1 dBm

Peak

A

AL

dB/

Lo AT TATTAATTIATT
FU Ty

(AL

Wiyl

TR AT AT ARAA T
TR

Offst

RIARELARALNR
|

11.2

dB

Start 2.439 GHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 2.481 GHz
Sweep 9.99 ms (1000 pts)

Maer Trace
1 1
2 1

Type
Frag
Frag

X iz
244000 GH=
248000 GHz

Amplitude
14.1 dBm
14.21 dBm

Number of Hopping Channels: 41

Total Number of hopping channels = 79 (38+41)
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Carrier Frequency Separation
Result

Test Specification
Detector Function
Port of testing
Requirement

Test Method:

A TUVRheinland®

Section 15.247 (a) (1)
Pass

FCC Part 15C

Peak

Antenna port

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

EUT Spectrum
Analyzer
Test Result:
Mkr2 2.405000 GHz
Ref 25.2 dBm Atten 25 dB 13.73 dBm
Peak ; M 2
L
e "Mw Jmhw - S i N
4B/ bt e ]
Offst
11.2
dB

Start 2.402 GHz
#Res BW 100 kHz

Stop 2.406 GHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

hd arer Trace
1 mnm
2 (1
3 (1

Type > Pedds Amplitude
Freq 2404000 GHz 12.1 dBm
Freq 2405000 GHz 13.73 dBm
Freq 2403000 GHz 14.19 dBm

Channel Separation

Test Report No.: 19660144 01
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Time of Occupancy (Dwell Time) Section 15.247 (a)(1)(lll)
Result Pass
Test Specification RSS-210 Issue 7, A8.1 (c)

Detector Function Peak

Port of testing Antenna port

Requirement The average time of occupancy on any channel shall not be greater than 0.4

seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed. Transmissions on particular hopping frequencies may be
avoided or suppressed provided that a minimum of 15 hopping channels are
used.

Test Method:

EUT Spectrum
Analyzer
Test Result:
e SI(ltlteasurement Time Slot

DH Value (sec) (ms)

DH1 0.00034 0.1088
DH3 0.00068 0.1088
DH5 0.00230 0.2453

Measurement Method

Period Time = 0.4(sec)*79 (hopping channel) =31.6 s

DH1 Time slot = Measurement value (Sec)*(1600/ (2*79))*Period time
DH3 Time slot = Measurement value (Sec)*(1600/ (4*79))*Period time
DH5 Time slot = Measurement value (Sec)*(1600/ (6*79))*Period time
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Band-edge Compliance Section 15.247 (d)
Result

Pass

Test Specification FCC Part 15C

Detector Function Peak

Port of testing Antenna port

Requirement 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:

EUT Spectrum
Analyzer
Modulation Type: GFSK
Test Result:
Fundamental Value at Band Edge Limi
imit
Channel Frequency Frequency | Value
(dBc)
(MHz) (MHz) (dBc)
Low 2402.00 2400.0 -53.98 -20
High 2480.00 2483.5 -59.87 -20
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Mhkr1 & 2.025 MHz

Ref20.2 dBm Atten 20 dB 6393 db
FPeak Ql
Log 7T\
" A
dB/
ﬂﬁsl ™ f‘ i\ Iy
11.2 / %)
i3 p¥i N
e otrer el bbb o] s .
Center 2.402 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
hd areer Trace Type . Pois Amplitude
1R 1) Freq 2.400000 GHz -40.67 dBm
14 1) Freq 2025 hHz 5% 08 dB
Channel Low
Mkr1 & -3.475 MHz
Ref20.2 dBm Atten 20 dB o.87 dB
Peak Q\
FAAN
" S
dB/
Offst Fia. fj \"l b,
11.2 A N
dB i \ -
etk L R ""J \M"“"Mhu—whg.q_ L -
Center 2.48 GHz Span 10 MHz
#Res BW 100 kHz #\VBW 300 kHz Sweep 9.99 ms (1000 pis)
hd arcer Trace Type > Pis Amplitude
1R (1 Fraq 2 453600 GHz -6 37 dBm
14 (1 Fraq 2476 MHz 5027 dB
Channel High
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Modulation Type: Pi/4 DQPSK

Test Results:

Fundamental Value at Band Edge Limit
Channel Frequency Frequency | Value (dBc)
(MHz) (MHz) (dBc)
Low 2402.00 2400.0 -51.71 -20
High 2480.00 2483.5 -61.72 -20

Mkr1 & 1.855 WHz

Ref 21.2 dBm Atten 20 dB 51.71 dB
f::k f,gm\
i / |
dBf
Offst -,
112 AT Ty
dB Hﬁﬂ’l i
i b ... -
Center 2.402 GHz Span 10 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 9.99 ms (1000 pis)
M aner Trace Type X Pis Amplitude
1R (13 Freq 2.400000 FHz 3729 dBm
14 (13 Freq 1.855 MHz 51.71 dB

Channel Low
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Mhkr1 & -3.635 MHz

Ref 19.2 dBm Atten 20 dB 61.72 dB
Feak .;-2“‘*‘%.
Log Jx '\
10 fr \I
dB/f
Offst
11.2
' |
dB A MW | in
Center 2.48 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Ml ancer Trace Type X iz Amplitude
1R 1) Freq 2 A533500 GHz 47 06 dBm
14 1) Freq 3 35 MHz 61.72 dB
Channel High

Modulation Type: 8 DQPSK

Test Results:

Fundamental Value at Band Edge Limit
Channel Frequency Frequency | Value (dBc)
(MHz) (MHz) (dBc)
Low 2402.00 2400.0 -49.80 -20
High 2480.00 2483.5 -60.99 -20
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Mkr1 & 1.855 MHz

Ref 17.2 dBm Atten 20 dB 4958 dB
Peak f.%mnh,\
Log -
i / \
dB/ i it
Offst d [
11.2 1R, N,
d6 . Lo
I I TR W
Center 2.402 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
b arcer Trace Type * Puis Amplitude
1R (11 Freq 2400000 &Hz 3535 dBm
14, (1) Freq 1.265 MHz 40.2 dB

Channel Low

Mkr1 & -3.635 MHz

Ref 19.2 dBm Atten 20 dB 099 dB
Peak ,.--g'w-..\
Log ,J/ ‘\Il
10 ]" ‘I'|
dB/f
Offst 4“'*”1 M‘“‘"w-
11.2 g %
dB rhy| WM 1R
Wwﬁl—wul u", #) 5 PV
Center 2.48 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)
M aner Trace Twpe X Pz Amplitude
1R 13 Freqg 2. 423500 GHz 45,53 dBm
14 13 Freq -3 B35 MHz f0.99 dB
Channel High
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Conducted Spurious Emissions

Mkr1 661.1 MHz

Ref 20.2 dBm Atten 20 dB 45.81 dBm
Peak
Log
10
dB/
Offst
11.2
dB
1
o, } e, Wl g Q T i = gty

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

b arcer Trace Type * Puis Amplitude

1 13 Freq fifi1.1 hHz 4551 dBm

30MHz to 1GHz Spurious Emissions

Mkr1 2.404 GHz

Ref20.2 dBm Atten 20 dB 14.27 dBm
Peak ¢
Log
10
dB/
Offst
11.2
dd e s Ry PR Y o Mt 1 I 1 1 T ekl
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pis)

M adcer Trace Type X Pis Amplitude

1 (11 Fraq 2.404 GHz 14.27 dBm

Channel: Low Modulation: GFSK
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Mkr1 2.455 GHz

Ref 20.2 dBm Atten 20 dB 14.62 dBm
Peak ¢
Log
10
dB/f
Offst
11.2
dB P ks, SPTPRRE N i shldr FOTTTOO o i, e .. X T VT TP WM-M"
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 235 ms (1000 pts)
M arer Trace Type X Pz Amplitude
1 1 Freq 2455 GHz 1462 dBm
Channel: Mid Modulation: GFSK

Mkr1 2.480 GHz

Ref 20.2 dBm Atten 20 dB 14.81 dBm
Peak Q
Log
10
dB/
Offst
11.2
dB [t PR o VIO YRR B L . et s b T
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pis)

Marer Trace Type APz Amplitude

1 (1 Freq 2.480 GHz 14.81 dBm

Channel: High Modulation: GFSK
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Mkr1 2.404 GHz

Ref 20.2 dBm Atten 20 dB 13.82 dBm
Peak &
Log
10
dB/f
Offst
11.2
dB Y L . . e kil it A, TN - TR T ey
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)

Ml ancer Trace Type X iz Amplitude

1 11 Freq 2.404 GHz 12.82 dBm

Channel: Low Modulation: P/4 DQPSK

Mkr1 2.429 GHz

Ref21.2 dBm Atten 20 dB 16.08 dBm
Peak [+
Log
10
dB/
Offst
11.2
dB P e - SRR prau, . et " A o dadalhend
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pis)

M areer Trace Type X Pxis Amplitude

1 1) Freq 2.420 GHz 16.02 dBm
Channel: Mid Modulation: P/4 DQPSK
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Mkr1 2.480 GHz

Ref23.2 dBm Atten 25 dB 15.58 dBm
Peak o
Log i
10
dB/
Offst
11.2
dB Lol T T i ST L WM
Start 1 GHz Stop 26.3 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
hd arcer Trace Type . Pois Amplitude
1 (1 Freq 2.420 GHz 15.58 dBm
Channel: High Modulation: P/4 DQPSK
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Mkr1 2.404 GHz

Ref23.2 dBm Atten 25 dB 16.24 dBm
Peak O
Log i
10
dB/f
Ofist
11.2
dd et (R T eahinnie ST TRy L wainatiiiii
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
hlaner Trace Type 2P Amplitude
1 o) Freq 2.404 GHz 16.24 dBm
Channel: Low Modulation: 8 DQPSK
Mkr1 2.455 GHz
Ref21.2 dBm Atten 20 dB 15.79 dBm
Peak ¢
Log
10
dB/f
Offst
11.2
dB ~ " L st
sl Lo, iy e o N i initin.. Y, P78 N i
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Ml anier Trace Type X Peis Amplitude
1 (11 Freg 2.458 GHz 15.70 dBm

Channel: Mid

Modulation: 8 DQPSK
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Ref21.2 dBm

Atten 20 dB

Mkr1 2.480 GHz
16.48 dBm

Peak

[+

Log

10
dB/

Offst

11.2

dB

Start 1 GHz
#Res BW 1 MHz

#VBW 3 MHz Sweep 255 ms (1000 pts)

Stop 26.5 GHz

Madeer
1

Trace

(1

Type
Freq

X Pz
2420 GHz

Amplitude
16.42 dBm

Channel: High

Modulation: 8 DQPSK
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Spurious Radiated Emissions & Restricted Bands of Operation
Section 15.209 & 15.205

Result Pass

Test Specification FCC Part 15C

Test Method ANSI C63.4-2009

Measurement Location Semi Anechoic Chamber

Measuring Frequency Range 9kHz to 40GHz (Up to 10" harmonic of the highest fundamental
frequency)

Measuring Distance 3m

Detection QP for frequency below 1GHz,Peak, 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 - 13.80 300*
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
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.
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Test results:
No emissions were found in the range 9 kHz to 1GHz.
Test results for frequencies in the range 1 GHz 26.5 GHz

Modulation type: GFSK

Channel | Polarization Fr‘mﬁ'_fz’;cy M‘i_aesv“;e(zgr\;fzif" Limit (dBuV/m) M(ng)i“
2390 (PK) 44.23 74.00 -29.77
2390 (Av) 31.24 54.00 2276
2402 (PK) 99.23 - +
y 2402 (Av) 97.88 - :
4804 (Pk) 53.87 74.00 -20.13
4804 (Av) 47.74 54.00 -6.26
7206 (PK) 60.64 74.00 -13.36
Low 7206 (Av) 51.91 54.00 -2.09
2390 (Pk) 48.99 74.00 -25.01
2390 (Av) 37.89 54.00 16.11
2402 (PK) 106.98 - *
y 2402 (Av) 105.76 - .
4804 (Pk) 54.86 74.00 19.14
4804 (Av) 49.43 54.00 -4.57
7206 (PK) 59.54 74.00 14.46
7206 (Av) 47.95 54.00 -6.05
4880 (Pk) 53.58 74.00 -20.42
y 4880 (Av) 45.15 54.00 -8.85
7320 (PK) 60.81 74.00 13.19
i 7320 (Av) 51.27 54.00 273
4880 (Pk) 54.33 74.00 19.67
y 4880 (Av) 47.46 54.00 -6.54
7320 (PK) 59.34 74.00 14.66
7320 (Av) 47.72 54.00 -6.28
2480 (PK) 99.98 - »
2480 (Av) 99.02 - »
, 2483.5 (Pk) 51.58 74.00 -22.42
High Vv
2483.5 (Av) 38.34 54.00 -15.66
4960 (Pk) 53.36 74.00 -20.64
4960 (Av) 45.27 54.00 -8.73
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7440 (Pk) 61.13 74.00 -12.87
7440 (Av) 51.05 54.00 -2.95
2480 (Pk) 107.21 - *
2480 (Av) 106.87 - *
2483.5 (Pk) 53.12 74.00 -20.88
H 2483.5 (Av) 41.35 54.00 -12.65
4960 (Pk) 54.56 74.00 -19.44
4960 (Av) 48.16 54.00 -5.84
7440 (Pk) 60.19 74.00 -13.81
7440 (Av) 47.35 54.00 -6.65
** -> Fundamental Frequency
Pk - > Peak Detector
Av->Average Detector
Modulation type: P/4 DQPSK
Channel | Polarization F"f,‘\"ntl'_lez';cy M‘i_aesvﬂeagr\;f;i)” Limit (dBpV/m) M(ng)i“
2390 (Pk) 44.01 74.00 -29.99
2390 (Av) 30.28 54.00 -23.72
2402 (Pk) 101.78 - .
v 2402 (Av) 99.01 - *
4804 (Pk) 53.86 74.00 -20.14
4804 (Av) 45.32 54.00 -8.68
7206 (Pk) 60.84 74.00 -13.16
Low 7206 (Av) 50.88 54.00 -3.12
2390 (Pk) 48.95 74.00 -25.05
2390 (Av) 37.12 54.00 -16.88
2402 (Pk) 107.12 - .
’ 2402 (Av) 105.56 - *
4804 (Pk) 54.59 74.00 -19.41
4804 (Av) 46.43 54.00 -7.57
7206 (Pk) 59.26 74.00 -14.74
7206 (Av) 47.67 54.00 -6.33
4880 (Pk) 52.32 74.00 -21.68
y 4880 (Av) 42.31 54.00 -11.69
7320 (Pk) 58.76 74.00 -15.24
Mid 7320 (Av) 45.13 54.00 -8.87
4880 (Pk) 54.87 74.00 -19.13
H 4880 (Av) 43.98 54.00 -10.02
7320 (Pk) 58.76 74.00 -15.24
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7320 (Av) 46.21 54.00 -7.79
2480 (Pk) 100.01 - *
2480 (Av) 96.34 - *
2483.5 (Pk) 54.21 74.00 -19.79
Y 2483.5 (Av) 36.23 54.00 -17.77
4960 (PK) 52.89 74.00 -21.11
4960 (Av) 44.23 54.00 -9.77
7440 (Pk) 58.24 74.00 -15.76
High 7440 (Av) 46.12 54.00 -7.88
2480 (Pk) 107.26 - *
2480 (Av) 105.76 - *
2483.5 (Pk) 54.24 74.00 -19.76
Y 2483.5 (Av) 42.12 54.00 -11.88
4960 (Pk) 56.68 74.00 -17.32
4960 (Av) 45.37 54.00 -8.63
7440 (Pk) 62.32 74.00 -11.68
7440 (Av) 52.13 54.00 -1.87
* * -> Fundamental Frequency
Pk - > Peak Detector
Av->Average Detector
Modulation Type: 8 DQPSK
Channel | Polarization F“(al‘\*n‘l‘_lez';cy Miaesv‘geasr\;/s;if" Limit (dBpV/m) M(:Irg)i"
2390 (Pk) 43.34 74.00 -30.66
2390 (Av) 30.54 54.00 -23.46
2402 (PkK) 103.76 - *
v 2402 (Av) 99.89 - *
4804 (Pk) 52.01 74.00 -21.99
4804 (Av) 41.08 54.00 -12.92
7206 (Pk) 58.23 74.00 -15.77
Low 7206 (Av) 46.43 54.00 -7.57
2390 (PkK) 48.79 74.00 -25.21
2390 (Av) 38.65 54.00 -15.35
2402 (PkK) 107.03 - *
H 2402 (Av) 104.78 - *
4804 (Pk) 56.45 74.00 -17.55
4804 (Av) 45.32 54.00 -8.68
7206 (Pk) 61.24 74.00 -12.76
7206 (Av) 50.32 54.00 -3.68
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4880 (Pk) 54.23 74.00 -19.77
v 4880 (Av) 43.21 54.00 -10.79
7320 (Pk) 58.05 74.00 -15.95
vig 7320 (Av) 45.62 54.00 -8.38
4880 (Pk) 54.52 74.00 -19.48
’ 4880 (Av) 45.02 54.00 -8.98
7320 (Pk) 58.78 74.00 -15.22
7320 (Av) 45.66 54.00 -8.34
2480 (Pk) 101.98 - *
2480 (Av) 97.67 - *
2483.5 (Pk) 53.67 74.00 -20.33
v 2483.5 (Av) 34.89 54.00 -19.11
4960 (Pk) 52.98 74.00 -21.02
4960 (Av) 42.34 54.00 -11.66
7440 (Pk) 57.89 74.00 -16.11
High 7440 (Av) 45.87 54.00 -8.13
2480 (Pk) 107.44 - .
2480 (Av) 105.67 - *
2483.5 (Pk) 55.36 74.00 -18.64
y 2483.5 (Av) 42.31 54.00 -11.69
4960 (Pk) 55.48 74.00 -18.52
4960 (Av) 46.89 54.00 711
7440 (Pk) 56.87 74.00 -17.13
7440 (Av) 49.34 54.00 -4.66

** -> Fundamental Frequency
Pk - > Peak Detector
Av->Average Detector

Test Report No.: 19660144 01 Date: 17.12.2014 Page 45 of 46



A_ TUVRheinland®

www.tuv.com

Power level Settings used during testing:

Channels
Data Rate . .
Mode (Mbps) Low Mid High
1 18 20 18
802.11b
11 19 20 19
6 13 20 12
802.11¢g 24 13 20 12
54 13 20 12
MCSO0 11 20 10
802.11 n MCS4 11 20 10
MCS7 11 20 10
1 15 15 15
2 15 15 15
Bluetooth
3 15 15 15
LE 15 15 15
Zigbee 250kbps 16 16 16
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