RF TEST REPORT

Applicant Starry, Inc.

FCCID 2AGZ3S00111
Product Starry Station

Model S00111

Report No. RXA1602-0024RF02
Issue Date March 28, 2016

TA Technology (Shanghai) Co., Ltd. tested the above equipment in accordance with the requirements in FCC
CFRA47 Part 15C(2015). The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.
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Summary of measurement results

Number Summary of measurements of results Clause in FCC rules Verdict
1 Maximum peak conducted output power 15.247(b)(3) PASS
2 6 dB bandwidth 15.247(a)(2) PASS
3 Maximum power spectral density 15.247(e) PASS
4 Band Edge 15.247(d) PASS
5 Spurious RF Conducted Emissions 15.247(d) PASS
6 Radiated Emissions in restricted frequency bands 15.247(d),15.205,15.209 PASS
7 Radiated Emissions 15.247(d),15.205,15.209 PASS
8 Conducted Emissions 15.207 PASS
Date of Testing: December 28, 2015 ~ March 23, 2016

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.

Page 3 of 144




(A&

i, FCC RF Test Report Report No: RXA1602-0024RF02.

1. Test Laboratory

1.1. Notes of the test report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd).The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support
regulatory compliance of the applicable standards stated above. This report must not be used by the

client to claim product certification, approval, or endorsement by CNAS or any government agencies.

1.2. Test facility

CNAS (accreditation number:L2264)

TA Technology (Shanghai) Co., Ltd. has obtained the accreditation of China National Accreditation
Service for Conformity Assessment (CNAS).

FCC (recognition number is 428261)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications
Commission list of test facilities recognized to perform electromagnetic emissions measurements.

IC (recognition number is 8510A)

TA Technology (Shanghai) Co., Ltd. has been listed by industry Canada to perform electromagnetic
emission measurement.

VCCI (recognition number is C-4595, T-2154, R-4113, G-766)

TA Technology (Shanghai) Co., Ltd. has been listed by industry Japan to perform electromagnetic
emission measurement.

A2LA(Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

TA Technology (Shanghai) Co., Ltd. Page 4 of 144
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1.3. Testing Location

Company:
Address:
City:

Post code:

Country:

Contact:

Telephone:

Fax:

Website:

E-mail:

TA Technology (Shanghai) Co., Ltd.

No.145, Jintang Rd, Tangzhen Industry Park, Pudong
Shanghai

201201

P. R. China

Xu Kai

+86-021-50791141/2/3

+86-021-50791141/2/3-8000

http://www.ta-shanghai.com

xukai@ta-shanghai.com

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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2. General Description of Equipment under Test

Client Information

Applicant

Starry, Inc.

Applicant address

745 Atlantic Ave Fl 8, Boston, MA, United States

Manufacturer Flextronics Manufacturing(Zhuhai) Co. Ltd
XinQing Science&Technology Industrial Park, Doumen
Manufacturer address )
County.Zhuhai
General information

Model: S00111

IMEI: 0010000997

Hardware Version: 1.9

Software Version: 1.0

Power Supply: AC adapter

Antenna Type: Internal Antenna
Bluetooth(Low Energy)
Zi

Test Mode: 'gbee
802.11b
802.11g, 802.11n(HT20/HT40);
BLE :GFSK
Zigbee:MSK

Modulation Type:

R 802.11b: DSSS

802.11g/n(HT20/HT40): OFDM
Wi-Fi 2.4G: 24.33 dBm

Max. Conducted Power BLE: 0.137 dBm
Zigbee: 21.80 dBm

Operating Frequency Range(s) 2400 ~ 2483.5 MHz

Note: The information of the EUT is declared by the manufacturer.

Please refer to the specifications or user manual for details.

TA Technology (Shanghai) Co., Ltd.
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3. Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

FCC CFR47 Part 15C (2015) Radio Frequency Devices
ANSI C63.10 (2013)
KDB 558074 D01 DTS Meas Guidance v03r04

KDB 662911 D01 Multiple Transmitter Output v02r01

TA Technology (Shanghai) Co., Ltd. Page 7 of 144
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4. Test Configuration

Test Mode

The EUT was programmed to be in continuously transmitting mode and the transmit duty cycle is not
less than 98%.

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application.

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in stand-up position (Z axis) and the
worst case was recorded.

In order to find the worst case condition, Pre-tests are needed at the presence of different data rate.

Preliminary tests have been done on all the configuration for confirming worst case. Data rate
below means worst-case rate of each test item.
Worst-case data rates are shown as following table.
Band Data Rate
Antennal | Antenna2 | Antenna3 | Antenna4 | MIMO
802.11b 1 Mbps 1 Mbps 1 Mbps 1 Mbps /
802.11g 6 Mbps 6 Mbps 6 Mbps 6 Mbps /
802.11n HT20 MCSO0 MCSO0 MCSO0 MCSO0 MCS8
802.11n HT40 MCSO0 MCSO0 MCSO0 MCSO0 MCS8
The device supports non-beamforming and beamforming function in 802.11n, after pre-testing,
beamforming mode has the worst emission value, so the worst case was recorded.

The EUT is 4x4 MIMO antennas, for RE&CE, In order to find the worst antenna; Pre-tests are
needed at the presence of different antenna. And the worst antenna was recorded for RE&CE.

The worst case Antenna mode for each of the following tests for Wi-Fi:

Note: “O”: test all bands

Test Cases Antenna 1 Antenna 2 Antenna 3 | Antenna 4 MIMO
Maximum peak 802.11n
(0] (0] (0] (0]
conducted output power HT20/40
6 dB bandwidth (0]
Maximum power spectral densit 0] 802.11n
P P y HT20/40
Band Edge O
Spurious RF Conducted Emissions 0] 802.11n
P HT20/40
Radiated Emissions in restricted 802.11n
802.11b/g
frequency bands HT20/40
. o 802.11n
Radiated Emissions 802.11b/g
HT20/40
Conducted Emissions (0]

TA Technology (Shanghai) Co., Ltd.
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5. Test Case Results

5.1. Peak Power Output —Conducted

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

During the process of the testing, The EUT was connected to the spectrum analyzer with a known
loss. The EUT is max power transmission with proper modulation. The peak detector is used. We
use Maximum Peak Conducted Output Power Level Method in KDB 558074 D01 for this test.

The conducted Power is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically.

Test Setup

RF IZEIDIE Spectrum
Analyzer

EUT

Limits
Rule Part 15.247 (b) (3) specifies that “For systems using digital modulation in the 902—928 MHz,
2400—-2483.5 MHz: 1 Watt.”

Peak Output Power <1W (30dBm)

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k= 2, U= 0.44 dB.

TA Technology (Shanghai) Co., Ltd. Page 9 of 144
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Test Results

Antenna 1
Network Carrier frequency | Peak Output Power Limit
Standards (MHz) (dBm) d';"' Conclusion
m
Power Tx Setup 24 ( )
2412 23.68 30 PASS
802.11b 2437 23.32 30 PASS
2462 22.72 30 PASS
2412 24.01 30 PASS
802.11g 2437 23.50 30 PASS
2462 23.13 30 PASS
2412 24.10 30 PASS
802.11n
2437 23.71 30 PASS
HT20
2462 23.34 30 PASS
2422 23.74 30 PASS
802.11n
2437 23.53 30 PASS
HT40
2452 23.14 30 PASS
Antenna 2
Network Carrier frequency | Peak Output Power S
Standards (MHz) (dBm) (d';" ) | Conclusion
m
Power Tx Setup 24
2412 23.77 30 PASS
802.11b 2437 23.44 30 PASS
2462 22.87 30 PASS
2412 24.22 30 PASS
802.11g 2437 23.61 30 PASS
2462 23.21 30 PASS
2412 24.33 30 PASS
802.11n 2437 23.92 30 PASS
HT20 :
2462 23.46 30 PASS
2422 23.99 30 PASS
802.11n 2437 23.67 30 PASS
HT40 :
2452 23.31 30 PASS
TA Technology (Shanghai) Co., Ltd. Page 10 of 144
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Antenna 3
Network Carrier frequency | Peak Output Power Limit
Standards (MHz) (dBm) d';"' Conclusion
m
Power Tx Setup 24 ( )
2412 23.57 30 PASS
802.11b 2437 23.15 30 PASS
2462 22.85 30 PASS
2412 23.88 30 PASS
802.11¢g 2437 23.43 30 PASS
2462 23.34 30 PASS
2412 24.05 30 PASS
802.11n
2437 23.88 30 PASS
HT20
2462 23.41 30 PASS
2422 23.64 30 PASS
802.11n
2437 23.72 30 PASS
HT40
2452 23.22 30 PASS
Antenna 4
Network Carrier frequency | Peak Output Power Limit
Standards (MHz) (dBm) dlém Conclusion
m
Power Tx Setup 24 ( )
2412 23.42 30 PASS
802.11b 2437 23.41 30 PASS
2462 22.78 30 PASS
2412 23.95 30 PASS
802.11g 2437 23.41 30 PASS
2462 23.16 30 PASS
2412 24.05 30 PASS
802.11n
2437 23.84 30 PASS
HT20
2462 23.41 30 PASS
2422 23.81 30 PASS
802.11n
2437 23.58 30 PASS
HT40
2452 23.21 30 PASS
TA Technology (Shanghai) Co., Ltd. Page 11 of 144
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MIMO
Network Carrier frequenc | Peak Output Powe
Standards (MHz) (dBm) Limit (dBm) | Conclusion
Power Tx Setup 20
2412 20.40 30 PASS
802.11n
2437 20.32 30 PASS
HT20
2462 20.80 30 PASS
Power Tx Setup 24 / /
2422 22.12 30 PASS
802.11n 2437 22.63 30 PASS
HT40 :
2452 22.59 30 PASS
Network Carrier frequency | Peak Output Power Limit .
Conclusion
Standards (MHz) (dBm) (dBm)
2402 -0.124 30 PASS
Bluetooth
2440 -0.218 30 PASS
(Low Energy)
2480 0.137 30 PASS
2405 21.80 30 PASS
Zigbee 2440 20.05 30 PASS
2475 19.01 30 PASS

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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5.2. 6dB Bandwidth

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable. RBW is set to 100 kHz; VBW is set to 300 kHz on spectrum analyzer.

Test Setup

Analyzer

EUT

Limits

Rule Part 15.247 (a) (2) specifies that “Systems using digital modulation techniques may operate in
the 902-928 MHz, 2400-2483.5 MHz bands. The minimum 6 dB bandwidth shall be at least 500
kHz.”

minimum 6 dB bandwidth 2> 500 kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k= 2, U= 936 Hz.

TA Technology (Shanghai) Co., Ltd. Page 13 of 144
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Test Results:

Antenna 1
Network Carrier f Minimum 6 dB bandwidth
etwor arrier frequency | Minimu wi Limit(kHz) | Conclusion
Standards (MHz) (MHz)
2412 9.553 500 PASS
802.11b 2437 9.566 500 PASS
2462 9.563 500 PASS
2412 16.57 500 PASS
802.11g 2437 16.56 500 PASS
2462 15.58 500 PASS
2412 17.68 500 PASS
802.11n 2437 17.74 500 PASS
HT20
2462 17.71 500 PASS
2422 36.47 500 PASS
802.11n 2437 36.45 500 PASS
HT40 :
2452 36.46 500 PASS
Network Carrier f Minimum 6 dB bandwidth
etwor| arrier frequency | Minimu wi Limit(kHz) | Conclusion
Standards (MHz) (MHz)
2402 0.6601 500 PASS
Bl h
uetoot 2440 0.6599 500 PASS
(Low Energy)
2480 0.6710 500 PASS
2405 1593 500 PASS
Zigbee 2440 1.580 500 PASS
2475 1578 500 PASS

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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Antenna 1

802.11b, Carrier frequency (MHz): 2412

* hgflen Spectrem knatyrer - Orcogled W
or Freq 2.41200! Camtar Freq: 2412000000 GHz Radio 5t Hene
orfreg 2 12'0 e Trig: Fras Run AglHeld> 1010

) = #Asen: 34 d8 Radio Davice: BT5

Ref 30.00 dBm

iCenter 2412 GHz
#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
13.489 MHz

Transmit Freq Error -18. kHz OBW Power 29, ]
x dB Bandwidth 8.553 MHz xdB -6.00 dB

802.11g, Carrier frequency (MHz): 2412

"l hgrient Spect e knafyes - Occopled BW

- r Camtar Freg: 2412000000 GH Radio St Hone
Contar Tred o4 2l?|) SHz Trig:Freu Run ‘AvalHiold> o0
s Gaelew © #Amen: M dB Radio Duvica: BTS

Ref 30.00 dBm

iCenter 2412 GHz
#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power 27.5 dBm
16.559 MHz

Transmit Freq Error -7.562 kHz OBW Power 99.00 %

x dB Bandwidth 16.57 MHz xdB -6.00 dB

Camtar Froq: 2437800800 GHz Radie Std: Mame
i Run AvglHsld» Y00
Radie Davice: TS

Ref 30.00 dBm

iCenter 2437 GHz
#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power 27.4 dBm
13.449 MHz

Transmit Freq Error - 77 kH: OBW Power a8, ]
x dB Bandwidth xdB -6.00 dB

Cantar Freg 2437900000 GHa
Trig: Fros Run AvglHeld> 40010

Ref 30.00 dBm

Center 2437 GHz
#Res BW 100 kHz FVBW 300 kHz
Occupled Bandwidth Total Power
16.532 MHz
Transmit Freq Error -1 kHz OBW Power
x dB Bandwidth 16.56 MHz xdB

Ti-7ec7 4 M
Cartar Frag 2452000000 GH2 Radie Std: Mens
Trig: Fros Run AvglHeld> 40010

Radie Device: BTS

Ref 30.00 dBm

iCenter 2462 GHz
#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power 26.7 dBm
13.403 MHz

Transmit Freq Error - 151 kHz OBW Power 99.00 %

x dB Bandwidth 8.563 MHz xdB -6.00 dB

Cantar Frog: 2462000000 OHz Radis Std: Mame
o Trig: Frae Run AvglHsld» Y00
oGl BAan: 4 dB Radie Davice: TS

iCenter 2462 GHz
#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power 26.6 dBm
16.513 MHz

Transmit Freq Error -15.496 kHz OBW Power 99.00 %

x dB Bandwidth 16.58 MHz xdB -6.00 dB

TA Technology (Shanghai) Co., Ltd.
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802.11n(HT20), Carrier frequency (MHz): 2412

"l hgrient Spect e knafyes - Occopled BW

Center Freq 2.412000000 GHz
bt

o Trig: Frae Run
9 G gL

#Azzen: M 48

Ref 30.00 dBm

iCenter 2412 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
17.725 MHz
0.734 kHz OBW Power
17.68 MHz % dB

Transmit Freq Error
x dB Bandwidth

Camtar Froq: 2412000800 GHz
AvglHeld> 40010

Radie St e

Radie Device: BTS

27.6 dBm

99.00 %
-6.00 dB

802.11n(HT40), Carrier frequency (MHz): 2422

"l hgrient Spect e knafyes - Occopled BW

Center Freq 2.422000000 GHz
-

5 Gaind o #Azen: 14 4B

Ref 30.00 dBm

#VEW 300 kHz

Occupled Bandwidth Total Power
36.185 MHz

Transmit Freq Error - 78 kHz OBW Power

x dB Bandwidth 36.47 MHz xdB

Span 60 MHz
Sweep 5.8 ms|

27.3 dBm

"I hgfhent Spect e knafyes - Dccopled BW

Trig: Fros Run

Center Freq 2437000000 GHz
1 -
#Azen: 34 dB

5 G aw

Ref 30.00 dBm

Center 2437 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
17.698 MHz
-14.050 kHz OBW Power
17.74 MHz % dB

Transmit Freq Error
x dB Bandwidth

Camtar Frog: 2437000000 GHz
AuglHeld> 10110

802.11n(HT20), Carrier frequency (MHz): 2437

Radin 514 sme

Radie Device: BTS

99.00 %
-6.00 dB

Cantar Freg 2437900000 GHa
AuglHeld> 10110

Trig: Fros Run

5 Gaind o #Azen: 14 4B

#VEW 300 kHz
Occupled Bandwidth Total Power
36.167 MHz
Transmit Freq Error -26.415 kHz OBW Power
x dB Bandwidth 36.45 MHz xdB

Radio St

Radie Device: BTS

Span 60 MHz
Sweep 5.8 ms|

27.1 dBm

Ref 30.00 dBm

iCenter 2462 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
17.657 MHz
-7.282 kHz OBW Power
17.71 MHz xdB

Transmit Freq Error
x dB Bandwidth

26.7 dBm

99.00 %
-6.00 dB

Center Freq 2.452000000 GHz
o

8 G| ww =

Ref 30.00 dBm

iCenter 2452 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
36.134 MHz

Transmit Freq Error -30.106 kHz OBW Power

x dB Bandwidth 6 MHz xdB

Radie Sté: Mene

Radie Device: BTS

Span 60 MHz
Sweep 5.8 ms|

26.7 dBm

99.00 %
-6.00 dB

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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1 giens Spectrom Anatyer - (ccupled K

1 z 023438, AM M 09, 20
Center Freq 2.402000000 GHz Canter Freg. 240000000 GHz Radio Sta: Nene
=y Y Trig: Fraa Run AvglHatd> 10190

iFGaindow ~ Bdaver 4 4B Radia Davice: BTS

Ref 30.00 dBm

Center 2402 GHz - ) ) ) - "~ Span 1.8 MHz

#Res BW 100 kHz SVBW 300 kHz Sweep 1m
Occuplied Bandwidth Total Power 6.11 dBm
1.0335 MHz

Transmit Freq Error 475 Hz OBW Power 99.00 %
¥ dB Bandwidth BE0.1 kHz % dB -6.00 dB

_Ref 30.00 dBm

Center 2.44 GHz Span 1.8 MHz| A
=Res BW 100 kHz #VBW 300 kHz Sweep 1ms|s

Occupled Bandwidth Total Power 6.57 dBm
1.0330 MHz

Transmit Freq Error 258 Hz OBW Power 99.00 %

x dB Bandwidth 659.9 kHz = dB -6.00 dB

Agilen Spactiiem daatyrer - Docupled

Center Freq 2405000000 GHz Canter Freq: 2 405000000 OH:
e 1 O Trig: Fren Rum Aegieies 1010
G- ow * Bhmen: 34 4B

nter 2405 GHz - - " Span 3.8 MHz|}
#Res BW 100 kHz STVEW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 25.5 dBm
2.3282 MHz
Transmit Freq Error -4.278 kHz OBW Power 99.00 %
x dB Bandwidth 1.583 MHz ¥ dB -6.00 dB

Frag 2460000000 GHz Radie St None
g - Flun AvglHald> 1615
1 i L e Radie Davice: BTS

Ref 30.00 dBm

#VBW 300 kHz
Occupled Bandwidth Total Power 24.0 dBm
2.3187 MHz

Transmit Freq Error ~10.503 kHz OBW Power
x dB Bandwidth 1.580 MHz x dB

Canter Fre-: 240000000 GH1
put 1) e Trig-FraaRun AvgiHed> 1010
I Gaindaw Aten: 4 08

Ref 30.00 dBm

iCenter 2.48 GHz
wRes BW 100 kHz SVEW 300 kHz

Occupled Bandwidth Total Power

1.0366 MHz
Transmit Freq Error 438 H. OBW Power 99.00 %
¥ dB Bandwidth 671.0 kHz % dB -6.00 dB

BLE Carrier frequency (MHz): 2480

Rasio St Nonw

Center 2475 GHz - - "~ Span 3.8 MHz
#Res BW 100 kHz STVEW 300 kHz Sweep 11
Occupied Bandwidth Total Power 22.8 dBm
2.3282 MHz
Transmit Freq Error -6.754 kHz OBW Power 99.00 %
x dB Bandwidth 1.578 MHz ¥ dB -6.00 dB

Zigbee, Carrier frequency (MHz): 2475

TA Technology (Shanghai) Co., Ltd.
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5.3. Band Edge

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable the band edge of the lowest and highest channels were measured. The peak
detector is used and RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum analyzer.
Spectrum analyzer plots are included on the following pages.

Test Setup

RF IZEIDIE Spectrum
Analyzer

EUT

Limits

Rule Part 15.247(d) specifies that “In any 100 kHz 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 20 dB below that in the 100 kHz
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.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k= 1.96.

Frequency Uncertainty
2GHz-3GHz 1.407 dB
TA Technology (Shanghai) Co., Ltd. Page 18 of 144
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FCC RF Test Report

Report No: RXA1602-0024RF02.

Test Results: PASS

Antenna 1

Canter Freq

Ref 23.00 dBm

HECtenusnsuns i B

802.11b, Channel No.: 1

" gt Spmetrum natyrer - Vvl 44

=
" Amen: 4 &8

#VEW 300 kHz

L
Avgl

8 Type: Log-Per
[Hedd> 0100

Center Freg
2,400000000 GHz|

" gt Spmetrum natyrer - Vvl 44

Canter Freq

s HF

Ref 23.00 dBm

802.11b, Channel No.: 11

v Type: Log-Per
AvglHeld> 101100

Center Freq
2483600000 GHz|

#VEW 300 kHz

-é(!nlm Freq 2.40000
—

[Center 2.40000 GHz
Res BW 100 kHz

S teoaannund £

000 GHz

W

Ref 23.00 dBm

#VEW 300 kHz

v Type: Log-Per
AvglHeld> 101100

Span 100.0 MHz}
Sweep 9,60 ms (1001 pis)|

Res BW 100 kHz

S teoaannund £

[Center 2.48350 GHz

v Type: Log-Per
AvglHeld> 101100

Span 100.0 MHZJ

#VEW 300 kHz Sweep 9,60 ms (1001

Ref 23.00

Res BW 100 kHz

[Center 2.40000 GHz

Trig: Fraa Run

NG Fant g
Amen: 34 48

o Caircl o

dBm

#VEW 300 kHz

v Type: Log-Per
AvglHeld> 101100

) Span 100.0 MH
Sweep 9,60 ms (1001 p

v Type: Log-Per
AvglHeld> 101100

) Span 100.0 MH
Sweep 9,60 ms (1001 p

#VEW 300 kHz
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FCC RF Test Report

A

Report No: RXA1602-0024RF02.

802.11n(HT40), Channel No.: 3

" gt Spmetrum natyrer - Vvl 44
FAvg Type: Log-Per

AvglHeld> 101100

Canter Freq 2.400000000 GHz
e (TR et

Ref 23.00 dBm

#VEW 300 kHz

Canter Froq 2.483500000 GHz
e et

802.11n(HT40), Channel No.: 9

" Agfent Spmctrum dnatpor - Sl 4
v Type: Log-Per
AvglHeld> 101100

Ref 23.00 dBm

Span 200.0 MH2]
1 pisy

#VEW 300 kHz Sweep 191 100°

BLE, Channel No.: 0

Agrent Spectsum Anafprer - Swvp 44
Ceni q_2.40000000 fvg Typa: Log-Pur
Center Freg 2.40 (rGH 2 Trig Pras Pim s S

Arten: 34 68

Ref 21.00 d8m

" Span 10.00 MHz]

#VEW 300 kHz Sweep 1.00 ms (1001 pts)

Center Freq
2 800000000 G|

L —
83500000 GHz
=

- Ly
¥ sl ow

Avg Type: Log-Per

Cent q 2
Center Freg Trig: Free Pun AvgiHolds 300100

Arten: 34 68

Ref Z1.00 dBm
Center Freq

1
T 4 2 483500000 GHz

| L L ;
#VEW 300 kHz Sweep 1.00 ms (1001 pts)

g Trpe: Lag-Fue
AvgiHeld> 108100

Ref 22.00 dBm

or 240000 GHz
#Res BW 100 kHz

BT &
z
3
3
s
L]
T
[}
L]
"0
1
2

FVEBW 300 kHz

Avg Typa: Log P
Mgl 1000

EVBW 300 kMz

HEZenunmnuns !
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FCC RF Test Report Report No: RXA1602-0024RF02.

5.4. Power Spectral Density

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable.

RBW is set to 3 kHz and VBW is set to 10 kHz on spectrum analyzer.

Set the span to 1.5 times the DTS channel bandwidth. Sweep time = auto couple. Trace mode = max

hold. The peak power spectral density is recorded.

The conducted PSD is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically.

Test setup

RF IZEIDIE Spectrum
Analyzer

EUT

Limits

Rule Part 15.247(e) specifies that” For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission. *

Limits < 8dBm/3kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k=2, U= 0.75dB.
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FCC RF Test Report

Report No: RXA1602-0024RF02.

Test Results:

Antenna 1
Network Channel | Power Spectral Density Limit .
Conclusion
Standards Number (dBm / 3kHz) (dBm / 3kHz)
1 -7.630 8 PASS
802.11b 6 -8.280 8 PASS
11 -8.862 8 PASS
1 -6.700 8 PASS
802.11¢g 6 -7.164 8 PASS
11 -7.663 8 PASS
1 -6.240 8 PASS
802.11n 6 6.562 8 PASS
HT20 i
11 -6.872 8 PASS
3 -8.564 8 PASS
802.11n
6 -9.299 8 PASS
HT40
9 -9.187 8 PASS
MIMO
Network Channel SUM Limit Conclusion
Standards Number (dBm / 3kHz) (dBm / 3kH 2z)
1 -7.626 8 PASS
802.11n
6 -8.434 8 PASS
HT20
11 -6.614 8 PASS
3 -10.815 8 PASS
802.11n
-10.181 PA
HT40 6 0.18 8 SS
9 -9.311 8 PASS
Network Channel | Power Spectral Density Limit .
Conclusion
Standards Number (dBm / 3kHz) (dBm / 3kHz)
0 -14.923 8 PASS
BI h
uetoot 19 14.365 8 PASS
(Low Energy)
39 -14.709 8 PASS
11 3.252 8 PASS
Zigbee 18 0.767 8 PASS
25 0.709 8 PASS

TA Technology (Shanghai) Co., Ltd.
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—__  FCC RF Test Report

Report No: RXA1602-0024RF02.

Antenna 1

802.11b, Channel No.: 1

T gilent Spectrem knatpres - Sept 54

g Type: LogPur
AvglHeld: 510D

Conter Freq_2.412000000 GHz
R e

Trig: Fres Run
Agten: M 48

#VBW 10 kHz

Center Freq)|

| 2412000000 GHz|

" dglent Spectrumm knaigaes - mvpt

Marker 1_2.409480000000 GHz
Inpec R PUC: P o

Center 241200 GHz
#Res BW 3.0 kHz

802.11g, Channel No.: 1

" EE®
g TweloaPer Peak Search
Trig Fras Run AuglHeld 3100
Acten: M 48

"~ Bpan 30,00 MHz

#VBW 10 kHz 3.16 5 (1001 pts)

T gilen Spectrem knatpres St 34

#Avg Typs: Log-Pur

Center Freg 2.-!370 GHz N 2

WO Fast Ly
FGaied ow

Trig: Fres Run
Agten: M 48

Ref 23.00 dBm

"~ Bpan 30.00 MHz
Sweep 3.16 s (1001 pts)

Center 243700 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Center Freq)|

| 2437000000 GHz|

L dglent Spectrumm knaigaes - mvpt

Center Freq_2.437000000 GHz
R e

Ref 23.00 dBm

L
e

Center 2.43700 GHz
#Res BW 3.0 kHz

802.11g, Channel No.: 6

#Avg Typa: Log-Pur
Trig: Fres Run AvglHeld 8100

Acten: M 48

Center Freq)|
| 2437000000 GHz|

"~ Bpan 30.00 MHz

#VBW 10 kHz Sweep 3.16 5 (1001 pis)

802.11b, Channel No.: 11

T gilent Spectrem knatpres - Sept 54

#Avg Typs: Log-Pur
— Trig: Fres Run AvglHeld: 2100

s
I Gabnd e Acten: M 48

"~ Bpan 30.00 MHz
Sweep 3.16 s (1001 pts)

Center 200 GHz

#Res BIN 3.0 kHz #VBW 10 kHz

Center Freq)|

| 2462000000 GHz|

L dylent Spectrumm knaigaes - mvpt

Center Freq 2.462000000 GHz
In 7

#Res BW 3.0 kHz

802.11g, Channel No.: 11

g Type: Log-Pur
WO Fast g AvgiHeld: 3108
il

Center Freq)|
| 2462000000 GHz|

"~ Bpan 30.00 MHz
3.16 5 (1001 pts)

#VBW 10 kHz
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FCC RF Test Report

Report No: RXA1602-0024RF02.

802.11n(HT20), Channel No. 1

T gilent Spectrem knatpres - Sept 54

Avg Typa: Log-Pur

Center Freg 2.-!120 GHz o Ay

TWO: Fast e 1A Fres Run

F
I Gabnd e Acten: M 48

Ref 23.00 dBm

"~ Bpan 30.00 MHz
3.16 5 (1001 pts)

1200 GHz
.0 kHz #VBW 10 kHz

802.11n(HT40), Channel No. 3

T gilent Spectrem knatpres - Sept 54

Avg Typs: Log-Pur
AvglHeld: 3100

Conter Freq_2.422000000 GHz
R e

Trig: Fres Run
Agten: M 48

Ref 23.00 dBm

Center Freq)|
| 2422000000 GHz|

~ Span 60,00 MHz
EVBW 10 kHz Sweep 6.33 5 (1001 pts)

Avg Typa: Log-Pur
— Trig: Fres Run AvglHeld 4100

s
I Gabnd e Acten: M 48

"~ Bpan 30.00 MHz

#VBW 10 kHz 3.16 5 (1001 pts)

802.11n(HT40), Channel No. 6

#Avg Typs: Log-Pur
— Trig: Fres Run AvglHeld: 2100

s
I Gabnd e Acten: M 48

Ref 23.00 dBm

~ Span 60,00 MHz
EVBW 10 kHz Sweep 6.33 5 (1001 pts)

T gilent Spectrem knatpres - Sept 54

Avg Typa: Log-Pur
AvglHeld 4100

Center Freq 2.462000000 GHz
it HF Irﬂ:'r‘a:_ -

Trig: Fres Run
Agten: M 48

Ref 23.00 dBm

Center Freq)|

#VBW 10 KHz 3.165 (1001 pts)

802.11n(HT40), Channel No. 9

T gilent Spectrem knatpres - Sept 54

#Avg Typs: Log-Pur

Center Freq 2452000000 GHz N 2

gt B PO Fast

o Trig:Fraa Run
I Galmdow

Acten: M 48

Ref 23.00 dBm

Center Freq)|

~ Span 60,00 MHz
EVBW 10 kHz Sweep 6.33 5 (1001 pts)

TA Technology (Shanghai) Co., Ltd.

Page 24 of 144

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.




&

FCC RF Test Report

Report No: RXA1602-0024RF02.

MIMO

802.11n(HT20), Channel No. 1

T gilent Spectrem knatpres - Sept 54

#vg Type: LogPor

Center Freg 2.-!120 GHz i g 34

Trig: Fres Run
PO Fat Ly 1T
I Gabnd e Agten: M 48

Ref 23.00 dBm

1 '
Bttt

1200 GHz
.0 kHz #VBW 10 kHz

802.11n(HT40), Channel No. 3

T gilent Spectrem knatpres - Sept 54

#Avg Typs: Log-Pur
AvglHeld: 2100

Center Freq 2.422000000 GHz
-+ Trig: Fres Run
R

Ref 23.00 dBm

Center Freq)|
| 2422000000 GHz|

~ Span 60,00 MHz
EVBW 10 kHz Sweep 6.33 5 (1001 pts)

#Avg Typs: Log-Pur
— Trig: Fres Run AvglHeld: 2100

s
I Gabnd e Acten: M 48

Ref 23.00 dBm

"~ Bpan 30.00 MHz

#VBW 10 kHz 3.16 5 (1001 pts)

802.11n(HT40), Channel No. 6

#Avg Typs: Log-Pur
— Trig: Fres Run AvglHeld: 2100

s
I Gabnd e Acten: M 48

Ref 23.00 dBm

~ Span 60,00 MHz
EVBW 10 kHz Sweep 6.33 5 (1001 pts)

T gilent Spectrem knatpres - Sept 54

#Avg Typs: Log-Pur

Center Freg Z.AEZUBUOUD GHz N 2

E T Frea Run
inpest: HF MO ot g b4
T et " Astan M 48

Ref 23.00 dBm

Center Freq)|

#VBW 10 KHz 3.165 (1001 pts)

802.11n(HT40), Channel No. 9

T gilent Spectrem knatpres - Sept 54

#Avg Typs: Log-Pur

Center Freq 2452000000 GHz N 2

E T Frea Run
It HF MO ot g b4
T et " Astan M 48

Ref 23.00 dBm

Center Freq)|

Center 245200 GHz ~ Span 60,00 MHz
a z Sweep 6.33 s (1001 pts)

#Res 0 kHz #VBW 10 kHz
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FCC RF Test Report

Report No: RXA1602-0024RF02.

BLE, Channel No.: 0

T gilent Spectrem knatpres - Sept 54

#vg Typs: LogPor

Center Freq 2.402000000 GHz i Mo

Trig: Froa fun
PHEE Far gt TP
I Gabnd e Acten: M 48

Center Freq)|
| 2402000000 GHz|

" Span 1.800 MHz

#VBW 10 kHz Sweep 190 ms (1001 pts)

Zigbee, Channel No.: 11

" dgilent Spectim daalyres - Smerpt 14

Center Freq 2.405000000 GHz
o

PO, il Ly
W Gainc ow

Trig: Fres Run
Astan: 34 4B

Ref 23.00 dBm

Center 2405000 GHz
Res BW 3.0 kHz

Span 3.800 MHz

#VEW 10 kHz Sweep 401 ms (1001 pts)

BLE, Channel No.: 19

T gilent Spectrem knatpres - Sept 54

GHz g Typa: LogPur
TN far e Trig: Frea Run AuglHeld: 4TFRO
I Gabnd e Agten: M 48

Center Freq)|
| 2440000000 GHz|

Span 1,800 MHz
Sweep 190 ms (1001 pts)

Center 2.4400000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Zigbee, Channel No.: 18

1 gilent Spectrem knatpres - Sept 54

g Typa: LogPur
NG far e Trig: Frea Run AuglHeld 4FKD

I Gabnd e Acten: M 48

Center Freq)|
| 2440000000 GHz|

StartFreq

Center 2440000 GHz

~Span
#Res BW 3.0 kHz #VBW 10 kHz Sweep 401 ms {1

BLE, Channel No.: 39

T gilent Spectrem knatpres - Sept 54

g Typa: LogPur
Trig: Fres Run AvglHeld: 441300

TN Far L
i Aan: M 48

IF Gl ow

Center Freq)|
| 2480000000 GHz|

StartFreq

24300000 ) " Span 1.800 MHz
#Res BIN 3.0 kHz #VBW 10 kHz Sweep 190 ms (1001 pts)

Zigbee, Channel No.: 25

T gilent Spectrem knatpres - Sept 34

#vg Typs: LogPar

Center Freq 2.475000000 GHz i g 34

Inpat HE NG Far Lo
I Galmdow

Trig: Fres Run
Agten: M 48

Center Freq)|
| 2478000000 GHz|

StartFreq

Center 2475000 GHz

#VBW 10 kHz
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i, FCC RF Test Report Report No: RXA1602-0024RF02.

5.5. Spurious RF Conducted Emissions

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer with a known loss. The spectrum analyzer scans
from 30MHz to the 10th harmonic of the carrier. The peak detector is used. RBW and VBW are set to
100 kHz, Sweep is set to ATUO.
The test is in transmitting mode.

Test setup

EUT Splitter Spectrum

Analyzer

Limits

Rule Part 15.247(d) pacifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power.”

Antenna 1
Network Standards Carrle(err::)uency Reference value (dBm) Limit
2412 1.562 -18.438
802.11b 2437 -4.127 -24.127
2462 -1.196 -21.196
2412 -1.914 -21.914
802.11¢g 2437 5.777 -25.777
2462 -1.676 -21.676
2412 0.346 -19.654
802.11n 2437 4.450 24.450
HT20
2462 -2.109 -22.109
2422 -4.627 -24.627
802.11n 2437 6.948 126.948
HT40
2452 -5.807 -25.807
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Antenna 2
Network Standards Carrle(rl\::zq)uency Reference value (dBm) Limit
2412 4.591 -15.409
802.11b 2437 -5.052 -25.052
2462 -1.069 -21.069
2412 -1.778 -21.778
802.11g 2437 -5.050 -25.050
2462 -2.231 -22.231
2412 0.406 -19.594
802.11n 2437 19.046 -29.046
HT20
2462 -5.752 -25.752
2422 -5.048 -25.048
802.11n 2437 5.155 25.155
HT40
2452 -3.640 -23.640
Antenna 3
Network Standards Carrle(rl\::zq)uency Reference value (dBm) Limit
2412 -4.964 -24.964
802.11b 2437 -4.761 -24.761
2462 -1.941 -21.941
2412 -0.448 -20.448
802.11g 2437 -8.466 -28.466
2462 -2.755 -22.755
2412 -0.334 -20.334
802.11n 2437 7.720 27.720
HT20
2462 -3.211 -23.211
2422 -6.890 -26.890
802.11n 2437 4,630 -24.630
HT40
2452 -5.550 -25.550
Antenna 4
Network Standards Carrle(rl\::zq)uency Reference value (dBm) Limit
2412 0.400 -19.600
802.11b 2437 -6.260 -26.260
2462 -2.190 -22.190
2412 -2.260 -22.260
802.11g
2437 -9.140 -29.140
TA Technology (Shanghai) Co., Ltd. Page 28 of 144

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



(A&

) FCC RF Test Report Report No: RXA1602-0024RF02.
2462 -3.200 -23.200
2412 -0.150 -20.150
802.11n 2437 7.930 27.930
HT20 o :
2462 -3.170 -23.170
2422 -6.580 -26.580
802.11n 2437 2.820 22.820
HT40 = :
2452 -2.710 -22.710
MIMO
Carrier frequenc
Network Standards : (Mqu)u . Reference value (dBm) Limit
2412 12.082 -7.918
802.11n 2437 4.490 15.510
HT20 . .
2462 10.069 -9.931
2422 3.160 -16.840
802.11n 2437 3.430 16.570
HT40 i §
2452 6.290 -13.710
Carrier frequency L.
Network Standards (MHz) Reference value (dBm) Limit
Bluetooth 2402 4.804 -15.196
Hetoo 2440 -6.657 -26.657
(Low Energy)
2480 -7.902 -27.902
2405 14.691 -5.31
Zigbee 2440 9.271 -10.73
2475 6.977 -13.02

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k= 1.96.

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB
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Report No: RXA1602-0024RF02.

Test Results:

If disturbances were found more than 20dB below limit line, the mark is not required for the EUT.

The signal beyond the limit is carrier.

The signal beyond the limit is carrier

F Peak | Margi
Test Data File Name requency ca argin Limt
(MHz) (dBm) | (dB)
CSE_S00111_BT EDR CH19_0.03-18GHz 7320.0 -41.0 14.4 -26.657
CSE_S00111_BT EDR CH39_0.03-18GHz 7439.3 -38.1 10.2 -27.902

Antenna 1

802.11b CH1 30MHz to 18GHz

FCC WIFI CSE

Level in dBm

WWWMMWMMWW

-90°
03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11b CH1 18GHz to 26.5GHz

-5.57
-1
FCC WIFI CSE
-2
-3
§
13 -5
5
§
3 60
s
3
-7
-807
-9
it A A o o
-110.4
18 19 20 21 22 23 24 25 26 265

Frequency in GHz

802.11b CH6 30MHz to 18GHz

Level in dBm

-90°
03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11b CH6 18GHz to 26.5GHz

FCC WIFI CSE

Level in dBm

-110.5
18 19 20 21 22 23 24 25 26 265
Frequency in GHz

802.11b CH11 30MHz to 18GHz

Level in dBm

802.11b CH11 18GHz to 26.5GHz

FCC WIFLCSE

Level in dBm

18 19 20 21 22 23 24 25 26 265

Frequency in GHz
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FCC RF Test Report

Report No: RXA1602-0024RF02.

802.11g CH1 30MHz to 18GHz

-2 FCC iRl CSE

Level in dBm

03 2 4 6 8 10 12 i 16 18

Frequency in GHz

802.11g CH1 18GHz to 26.5GHz

-5.57
-107

-2 FCE WIFHCSE

-607

Level in dBm

7
801

WMMMWWMWW

21 22 23 24 25 26 265

Frequency in GHz

802.11g CH6 30MHz to 18GHz

-1
2 l
CC WIFLCS

Level in dBm

ot

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11g CH6 18GHz to 26.5GHz

-5.57
-107

ECC WIFI CSE

Level in dBm

Frequency in GHz

802.11g CH11 30MHz to 18GHz

-2 FCCWIFHESE

Level in dBm
&

: WM’ WﬂW“WWMMnWWWW

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11g CH11 18GHz to 26.5GHz

-201 FCC WIFI CSE

Level in dBm

18 19 20 21 22 23 24 25 26 265

Frequency in GHz

802.11n (HT20) CH1 30MHz to 18GHz

-2 FCC WIFI CSE

Level infdBm
40,

5

ji rMJWmemeWWW‘”

-90
.03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11n (HT20) CH1 18GHz to 26.5GHz

FCC WIFI CSE

Level in dBm

Frequency in GHz
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Report No: RXA1602-0024RF02.

802.11n (HT20) CH6 30MHz to 18GHz

5

Level in dBm

e st A

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11n (HT20) CH6 18GHz to 26.5GHz

FCC WIFI CSE

Level in dBm

Frequency in GHz

802.11n (HT20) CH11 30MHz to 18GHz

-2 FCCWIFHESE

Level in dBm

. MWM.WMMWWW

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11n (HT20) CH11 18GHz to 26.5GHz

-5.57
-107

-2 FEE WIFHESE

-3

4

-5

-607

Level in dBm

-7
-807
-9

-110.!

18 19 20 21 22 23 24 25 26 265
Frequency in GHz

802.11n (HT40) CH3 30MHz to 18GHz

FCC WIFI CSE

Level in dBm

B it

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11n (HT40) CH3 18GHz to 26.5GHz

802.11n (HT40) CH6 30MHz to 18GHz

FCCWIFHCSE

Level in dBm

; WMW‘”MWWWMWW

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

802.11n (HT40) CH6 18GHz to 26.5GHz

-5.57
-1

-2
FCCWIFHCSE

-307

4

-507

Level in dBm
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802.11n (HT40) CH9 30MHz to 18GHz

5

802.11n (HT40) CH9 18GHz to 26.5GHz

-5.57

-107
- B FCC WIFL CSE
3
-2
ECC WIFLCSE .
-3
§ g
2 2
3 3 00
& s 3
7
607 807
03 2 4 6 8 10 12 14 16 18 0% 19 20 21 22 2 2 25 26 265
Frequency in GHz Frequency in GHz
Antenna 2
802.11b CH1 30MHz to 18GHz 802.11b CH1 18GHz to 26.5GHz
10 5.5
-1 ~e A ~af
o FCC WIFI CSE
207
Et
FCC WIFI CSE -3
207
4
£ ? £ o
-8

j"w mew...wwwwm

03 2 4 6 8 10 12 14 16 18

Frequency in GHz

18 19 20 21 22 23 24 25 26 265

Frequency in GHz

802.11b CH6 30MHz to 18GHz

FCC WIFI CSE
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