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RADIO TEST REPORT
No. 1405683ST0-003 Ed. 3

RF performance

EQUIPMENT UNDER TEST

Equipment : Remote Terminal Unit with Wi-Fi connection
Type / model : R7-002

Additional model R7-001

Manufacturer : Creowave Oy

Tested by request of : Creowave Oy

SUMMARY

Referring to the emission limits and the operating mode during the tests specified
in this report the equipment complies with the requirements according to

47 CFR Part 15, Subpart C, Intentional radiators, section 15.247 (2014)
47 CFR Part 15, Subpart E, Unlicensed national information infrastructure
devices (2014)

RSS-Gen Issue 4 (2014) RSS-210 Issue 8 (2010)

Test methods according to ANSI C63.10-2009 and KDB 789033 D02

Date of issue: 2015-03-30

.y ol b
Tested by: I\/T%K{/M

Approved by: Stefan Andersson

Laboratories are accredited by the Swedish Board for Accreditation and Conformity Assessment (SWEDAC) under the terms of Swedish legislation. The accredited laboratory activities meet the requirements in SS-EN ISO/IEC
17025 (2005). This report may not be reproduced other than in full, except with the prior written approval by Intertek Semko.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement.
Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to permit copying or
distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The
observations and test results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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1 CLIENT INFORMATION
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The EUT has been tested by request of

Company:

Name of contact:

Creowave Oy
Yrttipellontie 10H
90230 Oulu
Finland

Taisto Soikkeli

2 EQUIPMENT UNDER TEST (EUT)

2.1 Identification of the EUT according to the manufacturer/client declaration

Equipment:
Tested Model:
Additional model:
Brand name:
Serial number:

Manufacturer:

Transmitter frequency range:

Receiver frequency range:

Frequency agile or hopping:
Antenna:
Antenna connector:

Antenna gain:
Rating RF output power:
Type of modulation:

Temperature range:

Power rating:

Transmitter standby mode
supported:

Remote Terminal Unit with Wi-Fi connection
R7-002

R7-001

Creowave

CCO0000170ABF18

Creowave Oy

ZigBee 2405 —2480 MHz
Wi-Fi 2412 — 2462 MHz, 5180 — 5220 MHz, 5745 — 5825 MHz
ZigBee 2405 — 2480 MHz
Wi-Fi 2412 — 2462 MHz, 5180 — 5220 MHz, 5745 — 5825 MHz

[ Yes X No
[ Internal antenna X] External antenna

] None, internal antenna X Yes, type N

2.4 GHz band: 5 dBi, External antenna Extronics iANT200-24-S-1
5 GHz band: 8 dBi, External antenna Extronics iANT200-58-S-1

ZigBee 19.18 dBm, 2,4 GHz Wi-Fi 19.27 dBm, (conducted)
U-NII-1 14.43 dBm, U-NII-3 18.07dBm, (conducted)

0-QPSK (Zigbee), 64-QAM (Wi-Fi)

[] category | (General): -20°C to +55°C

[] Category Il (Portable equipment): -10°C to +55°C

[] Category lll (Equipment for normal indoor use): +5°C to +35°C
[X] Other: <-20°C to +55°C

12V
X Yes ] No

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden

Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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2.2 Additional hardware information about the EUT

The EUT consists of the following units:

Unit Part number Serial number
Remote Terminal Unit  C-site R7-002 CCO0000170ABF18
4 x antenna 5 dBi, External antenna

Extronics iANT200-24-S-1

Antenna 8 dBi, External antenna
Extronics iANT200-58-S-1

EUT has three identical Zigbee transceivers and a Wi-Fi transceiver module.
2.3 Additional information about the EUT
During the tests the EUT supported the following software:
Software Version / Release Comment
1.0
2.4  Peripheral equipment

Peripheral equipment is defined as equipment needed for correct operation of the EUT during the
tests, but not included as a part of the testing and evaluation of the EUT.

Equipment Manufacturer / Type Inventory number
PC HP / Compaq NC6320 S12913

2.5 Test signals

Continuous signal with O-QPSK modulation on 3 channel 2405, 2440 and 2480 MHz.
Signal with normal duty cycle for duty cycle measurement.

Conducted measurements from Zigbee antenna port were made with model R7-101 which is
identical to tested model except instead of Wi-Fi it contains a 3g module.
Zigbee output power was verified with both models.

Wi-Fi module was tested in 802.11 G and A modes with 64-QAM modulation on channels 1, 6,
11, 36, 40, 44, 149 157 and 165.

2.6 Modification during the tests

Band pass filters were added to 2,4 GHz rf outputs to prevent unwanted emissions.
Filter type ACFF-1024 (Avago, FBAR-filter).

2.7 Differences between models

According to manufacturer models are identical except in R7-002 cable connectors are for
armoured cables and in R7-001 they are not.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address


http://en.wikipedia.org/wiki/Phase-shift_keying#Offset_QPSK_.28OQPSK.29

S 114 10-06 Strémberg 164234

| k Test report no. 1405683STO-003 Ed. 3
nterte Page 7 (89)

3 TEST SPECIFICATIONS

3.1 Standards

47 CFR Part 15, Subpart B, unintentional radiators, section 15.109

47 CFR Part 15, Subpart C, Intentional radiators, section 15.247

47 CFR Part 15, Subpart E, Unlicensed national information infrastructure devices
RSS-Gen Issue 4 (2014) RSS-210 Issue 8 (2010)

Test methods in:

KDB 789033 D02: General UNII test procedure new rule vO1

ANSI C63.10-2009: American National Standard for Testing Unlicensed Wireless Devices
ANSI C63.4-2009: American National Standard for Methods of Measurement of Radio Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz

3.2 Additions, deviations and exclusions from standards and accreditation

No additions, deviations or exclusions have been made from standards and accreditation.

3.3 Testsite

Measurements were performed at:
Intertek Semko AB.
Torshamnsgatan 43,

P.O. Box 1103

SE-164 22 Kista

Intertek Semko AB is a FCC listed test site with site registration number 90913
Intertek Semko AB is a Industry Canada listed test facility with IC assigned code 2042G

Measurement chambers

Measurement Chamber Type of chamber | IC Site filing #

5m chamber gﬁlm"a”e"ho'c 2042G-3

RADIOHALLEN gr‘:]"y'a”ed‘o'c -

3.4 Test set-up

Unless otherwise specified EUT antenna port was connected to spectrum analyser via rf-cable
and 10 dB attenuator.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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3.5 Test conditions

If not additionally specified, the tests were performed under the following environmental

conditions:

Parameter Normal Extreme
Supplying voltage, V 12 -

Air temperature, °C 22 -

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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4 TEST SUMMARY
The results in this report apply only to the tested sample:
Test Result | Section in report | Note

Standard test methods
AC power-line conducted tests NA
Radiated emissions measurements from 30 to 1000 MHz Pass 5 Class A
Determination of radiated and antenna conducted emissions above 1 GHz Pass 6, 12 Class A
Occupied bandwidth and band-edge tests Pass 7,11
Output Power average symbol envelope power Pass 8
Power Spectral Density Pass 9 1
Determining the average value of pulsed emissions per 15.35(c) Pass 10
Determination of peak conducted output unlicensed wireless device Pass 8
power [15.247(b), 15.255]

NT = Not Tested, by request of the Client
NA = Not Applicable

Notes:

Class A: The host is a Class A digital device and its emissions comply with 15.109 and ICES-003
class A limits. All transmitter emissions comply with respective transmitter rules.

1) On UNII-1 band EUT complies with 8 dBi antennas only if antenna cable loss is more than 1.6

dB

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se
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5 RADIATED EMISSIONS MEASUREMENTS FROM 30 MHZ TO 1000MHZ

Date of test: 2014-07-04 Test location: 5m chamber
EUT Serial: CCO0000170ABF18 Ambient temp. 23°C
Tested by: Matti Virkki Relative humidity 35%

Test result: Pass Margin: 6.5 dB

5.1 Requirement

In restricted bands Reference: FCC §15.209, IC RSS-210 Table 3
Outside the restricted bands: FCC 15.247 (d), 15.407(b), RSS-210 A8.5

Frequency Field strength Measurement distance
(MHz) (dBuV/m) (m)

30 —88 40.0 3

88 — 216 43.5 3

216 — 960 46.0 3

960 — 54.0 3

5.2 Test setup details

EUT was placed on non-conductive table 80 cm above the ground plane.
Measurement distance is 3 meters. Preliminary sweeps were made with fixed antenna height wit
2 polarizations and 45° turntable steps.

Final measurements were made with antenna height scan of 1 — 4 meters and free turntable
rotation to maximize the emissions

Highest gain antennas were connected to antenna ports. Transmitters were set to transmit
continuous signal.

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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5.3 Test data
Overview sweeps performed with peak detectors, ch 11

Full Spectrum

55T FcC-Part-15-Class-B-Electric-Field-Strejngth

Level in dBuV/m

0 } } } +— } } } } } } —t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)

30.020000 27.44 40.00 12.56 | 1000.0 120.000 100.0 | V -96.0
200.000000 25.68 43.52 17.84 | 1000.0 120.000 1150 | H -132.0
250.000200 35.99 46.02 10.03 | 1000.0 120.000 100.0 | H -119.0
375.010301 40.15 46.02 5.87 | 1000.0 120.000 140.0 | V -88.0
400.020000 33.90 46.02 12.12 | 100.0 120.000 132.0 | V -78.0

* 500.020000 45.86 46.02 0.16 | 100.0 120.000 160.0 | H -128.0
767.935872 32.81 46.02 13.21 100.0 120.000 1450 | H 26.0

*500 MHz emission doesn’t originate from transmitter circuitry

Measured level [dBuV/m] = Analyser reading [dBuV] + cable loss [dB] — preamplifier gain [dB] +
antenna factor [dB/m]

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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Overview sweeps performed with peak detectors, ch 18

Full Spectrum

60
551 FCC-Part-15-Class-Bi-Electric-Field-Strejngth
501
457 b ¢
| | *
40 ) 4
e 4
S 351 L 2
=
Q 4
£ 307 2
5 1
& 251
-
L d
20T
15t
10t
5_-
0 } } ——t } } } } } —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency QuasiPeak | Average Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) (dBuVv/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg)
(ms)

37.537395 22.94 40.00 17.06 | 1000.0 120.000 1410 | V 12.0
250.020200 35.18 46.02 10.84 | 1000.0 120.000 166.0 | V -143.0
375.010301 43.33 46.02 2.69 | 1000.0 120.000 153.0 | V 0.0
400.020000 30.48 46.02 15.54 | 100.0 120.000 134.0 | V 110.0
*500.020000 45.67 46.02 0.35 100.0 120.000 1330 | H -120.0
625.010100 39.91 46.02 6.11 100.0 120.000 1150 | H -192.0

*500 MHz emission doesn’t originate from transmitter circuitry

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Test report no. 1405683STO-003 Ed. 3
Page 13 (89)

Intertek

Overview sweeps performed with peak detectors, ch 26

Full Spectrum

FCC Part 15 Class A Electric Field Strength

60T !
55+ F?CC Part-15-Class-Bi-Electric-Field-Strejngth
50+ L 4
451 |
40 ®
£ _1 L 4
?x. 35:: ’.
g ¢
£ 3071
T +
& o5l
2 25
20T
15t
10t
5_-
0 } } ——t } } } } } —— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency QuasiPeak | Average Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) (dBpVv/m) (dBpV/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg)
(ms)
250.020 36.6 46.02 9.4 | 1000.0 120.000 1450 | H 2.0
275.030 315 46.02 14.5 | 1000.0 120.000 1570 | V -138.0
375.010 40.8 46.02 5.2 | 1000.0 120.000 126.0 | V 112.0
*500.020 50.1 46.02 -4.8 | 100.0 120.000 155.0 | H -146.0
647.995 33.9 46.02 12.2 | 100.0 120.000 152.0 | V 0.0
719.979 35.1 46.02 10.9 | 100.0 120.000 140.0 | V -6.0

*500 MHz emission doesn’t originate from transmitter circuitry

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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Overview sweeps performed with peak detectors. Transmitter idle
Full Spectrum
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70T
651
60T FCCPart-15 Class A Etectric Field Sl'rrength ¢
55+
+ | FEC-Part-15-Class-B-Electric-Field-Htrength (
50
4 L 4
45+ J
£ 1 |
2 40
o 4
©
£ 357 (3
3 £ . ‘0
3 30T *
- 1
251
201
15+
10+
5_-
0 } — } } } } ——t—t—t !
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg)
(ms)

30.020 32.8 49.50 17.2 | 1000.0 120.000 102 | V 327
249.999 29.7 56.02 26.3 | 1000.0 120.000 137 | H 267
375.010 30.9 56.02 25.1 | 1000.0 120.000 139 | V 309
500.000 47.4 56.02 8.6 | 1000.0 120.000 176 | H 145
600.000 31.9 56.02 24.1 | 1000.0 120.000 156 | H 231
624.989 32.7 56.02 23.3 | 1000.0 120.000 148 | H 234

937.2140 34.2 56.02 21.8 | 1000.0 120.000 113 | V 8
5.4 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Measurement software | Rohde & Schwarz | EMC 32 -- --
Receiver Rohde & Schwarz | ESI 32291 7/2015
UltraLog antenna Rohde & Schwarz | HL 562 30711 12/2014
Hornantenna Rohde & Schwarz | HF907 32307 6/2015
Pre amplifier Rohde & Schwarz | TS-PRE1 32306 7/2015
Switch unit Rohde & Schwarz | OSP130 32300 7/2015
Filter unit Rohde & Schwarz | OSP-F7-B 32301 --
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6 RADIATED EMISSIONS MEASUREMENTS ABOVE 1 GHZ

. 2014-10-02 — 0214-10-06 Test location: Radio hallen / 5m
Date of test:
chamber
EUT Serial: F9000170ABFOA / Ambient temp. 23°C, 21°C
' CC0000170ABF18
Tested by: Matti Virkki Relative humidity 35 %, 38%
Test result: Pass Margin: 2.2dB

6.1 Requirement

Reference: FCC 815.209, IC RSS-210 Table 3
In the restricted bands:

Frequency Field strength Measurement distance
(MHz) (dBuV/m) (m)

30 -88 40.0 3

88 — 216 43.5 3

216 — 960 46.0 3

960 — 54.0 3

Outside the restricted bands: FCC 15.247 (d), RSS-210 A8.5
Carrier — 20 dB.

Reference: FCC §15.407, IC RSS-210 A9.2

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-
5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-
5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(3) Fortransmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-
5.725 GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an
e.i.r.p. of =17 dBm/MHz; for frequencies 10 MHz or greater above or below the band
edge, emissions shall not exceed an e.i.r.p. of —27 dBm/MHz.

6.2 Test setup details

EUT was placed on non-conductive table 80 cm above the ground plane.

Absorbers were placed on floor between EUT and antenna.

Preliminary sweeps were made with fixed antenna height wit 2 polarizations and 45° turntable
steps.

Final measurements were made with antenna height scan of 1 — 4 meters and free turntable
rotation to maximize the emissions.

During height scan EUT was kept in antenna’s cone of radiation.

Highest gain antennas were connected to antenna ports.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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6.3 Test data 2.4 GHz Zigbee

Overview sweeps performed with peak detectors, ch 11

Level in dBuV/m

Level in dBuV/m

Full Spectrum
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Final results Ch 11

Frequency MaxPeak Average Limit Margin | Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpVv/m) (dB) (kHz) (cm) (deg)
1066.11 22.32 54.00 31.68 1000.000 102.0 | H -83.0
1066.11 46.25 73.90 27.65 1000.000 102.0 | H -83.0
2405.40 108.24 54.00 -54.24 1000.000 165.0 | V -139.0
2405.40 116.49 73.90 -42.59 1000.000 165.0 | V -139.0
4221.44 34.25 54.00 19.75 1000.000 168.0 | H 200.0
4221.44 47.57 73.90 26.33 1000.000 168.0 | H 200.0
4811.41 41.29 54.00 12.71 1000.000 201.0 | V -200.0
4811.41 55.30 73.90 18.60 1000.000 201.0 | V -200.0
7216.43 49.63 54.00 4.37 1000.000 100.0 | V -39.0
7216.43 63.44 73.90 10.46 1000.000 100.0 | V -39.0
9618.63 38.77 54.00 15.23 1000.000 164.0 | V -41.0
9618.63 53.53 73.90 20.37 1000.000 164.0 | V -41.0
12027.65 45.38 54.00 8.62 1000.000 153.0 | V 0.0
12027.65 60.94 73.90 12.96 1000.000 153.0 | V 0.0
17937.46 40.14 54.00 13.86 1000.000 225.0 | H 5.0
17937.46 53.24 73.90 20.66 1000.000 225.0 | H 5.0
No emission above noise floor between 18 -26 GHz
Final results Ch. 18
Frequency MaxPeak Average Limit Margin | Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) (dB) (kHz) (cm) (deg)
2440.00 116.64 73.90 -42.74 1000.000 180.0 | V 200.0
2440.00 108.96 54.00 -54.96 1000.000 180.0 | V 200.0
4880.00 53.85 73.90 20.05 1000.000 184.0 | V 136.0
4880.00 41.22 54.00 12.78 1000.000 184.0 | V 136.0
7320.00 46.53 54.00 7.47 1000.000 136.0 | V -45.0
7320.00 58.50 73.90 15.40 1000.000 136.0 | V -45.0
9760.00 33.78 54.00 20.22 1000.000 167.0 | V 196.0
9760.00 47.63 73.90 26.27 1000.000 167.0 | V 196.0
12200.00 42.10 54.00 11.90 1000.000 100.0 | V 200.0
12200.00 56.03 73.90 17.87 1000.000 100.0 | V 200.0
14640.00 36.09 54.00 17.91 1000.000 324.0 | H 74.0
14640.00 49.79 73.90 24.11 1000.000 3240 | H 74.0
17080.00 38.19 54.00 15.81 1000.000 350.0 | H 185.0
17080.00 51.95 73.90 21.95 1000.000 350.0 | H 185.0
19520.00 47.24 73.90 26.66 1000.000 150 | H 90.0
19520.00 38.43 54.00 15.57 1000.000 150 | H 90.0
21960.00 49.62 73.90 24.28 1000.000 159 | V 315.0
21960.00 40.11 54.00 13.89 1000.000 159 | V 315.0
24400.00 48.18 73.90 25.72 1000.000 150 | H 225.0
24400.00 38.36 54.00 15.64 1000.000 150 | H 225.0
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Final results Ch. 26

Frequency MaxPeak Average Limit Margin | Bandwidth | Height | Pol | Azimuth
(MHz) (dBuVv/m) | (dBpV/m) | (dBpVv/m) (dB) (kHz) (cm) (deg)
2480.00 115.25 73.90 -41.35 1000.000 100.0 | V 186.0
2480.00 107.30 54.00 -53.30 1000.000 100.0 | V 186.0
4960.00 56.80 73.90 17.10 1000.000 178.0 | V 188.0
4960.00 44.44 54.00 9.56 1000.000 178.0 | V 188.0
7440.00 56.61 73.90 17.29 1000.000 270.0 | H 90.0
7440.00 43.58 54.00 10.42 1000.000 270.0 | H 90.0
9920.00 45.88 73.90 28.02 1000.000 298.0 | H 46.0
9920.00 32.25 54.00 21.75 1000.000 298.0 | H 46.0
12400.00 36.78 54.00 17.22 1000.000 100.0 | V 200.0
12400.00 51.37 73.90 22.53 1000.000 100.0 | V 200.0
14880.00 49.51 73.90 24.39 1000.000 200.0 | V 135.0
14880.00 35.50 54.00 18.50 1000.000 200.0 | V 135.0
17360.00 52.77 73.90 21.13 1000.000 1020 | H 36.0
17360.00 39.30 54.00 14.70 1000.000 102.0 | H 36.0
19840.00 47.15 73.90 26.75 1000.000 150 | V 45.0
19840.00 39.23 54.00 14.77 1000.000 150 | V 45.0
22320.00 46.49 73.90 27.26 1000.000 150 | H 270.0
22320.00 36.90 54.00 17.10 1000.000 150 | H 270.0
24800.00 48.64 73.90 25.26 1000.000 150 | H 0.0
24800.00 40.21 54.00 13.79 1000.000 150 | H 0.0
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

6.4 Test data 2.4 GHz Wi-Fi

Preliminary sweeps on Chl
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Final results
Ch1l
Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth | Corr. | Comment
(MHz) (dBuVv/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB)
2412.826 96.47 92.06 163 | V -170 -3.3 | Carrier

Pre-scan shows no emission above noise floor

Ch6
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth | Corr. | Comment
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB)
2437 97.09 89.71 142 | V 112 -3.2 | Carrier
4874 48.79 35.65 54 18.35 145 | V 180 6.2 | noise
7311 44.89 30.97 54 23.03 314 | H 91 -3.3 | noise
9748 45.77 32.09 54 21.91 220 | H 178 0.4 | noise
12185 46.90 33.45 54 20.55 202 | H 200 2.6 | noise
14622 49.42 35.65 54 18.35 256 | H 141 4.9 | noise
17059 52.07 38.34 54 15.66 153 | H 147 10.0 | noise
19496 47.71 37.84 54 16.16 150 | V 135 4.5 | noise
21933 46.78 37.94 54 16.06 150 | H 270 6.2 | noise
24370 47.58 39.28 54 14.72 150 | V 270 6.8 | noise
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Ch11
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth | Corr. | Comment
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB)
2462 95.71 88.39 174 | V 138 -3 | Carrier
4924 49.9 36.10 54 305 | V 178 6.2 | noise
7386 43.84 30.65 54 159 | H 200 -3.1 | noise
9848 45.58 31.99 54 183 | V 67 0.4 | noise
12310 46.96 33.26 54 209 | H 200 2.7 | noise
14772 49.19 36.07 54 344 | H 25 5.3 | noise
17234 52.18 38.32 54 140 | H 27 10.0 | noise
19697 46.77 36.97 54 150 | H 135 4.5 | noise
22160 49.51 40.55 54 150 | H 180 6.7 | noise
24623 48.67 39.12 54 150 | V 45 6.7 | noise
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6.5 Test data5 GHz Wi-Fi
Preliminary sweeps on Ch36 and Zigbee ch 12
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CFr:e:;?xency MaxPeak Limit Margin | Height | Pol | Azimuth | Corr. Comment
(MHz) (dBuV/m) | (dBuV/m) | (dB) (cm) (deg) (dB)
2410.82 104.65 182 | V -33 -3.3 | Zigbee carrier
2777.56 54.13 68.2 24.70 146 | V -46 -2.0
5180.36 91.24 152 |V -85 5.5 | Wi-Fi carrier
7228.46 58.96 68.2 22.63 301 |V -43 -3.5 | Noise
12028.06 55.86 68.2 19.61 100 | V -25 2.6

Pre scan shows no emissions above 12 GHz. No emissions from Wi-Fi transmitter were found.

Ch 40
Frequency | MaxPeak Limit Margin | Height | Pol | Azimuth | Corr. | Comment

(MHz) (dBuV/m) | (dBpV/m) | (dB) (cm) (deg) (dB)

5200.00 92.7 165 | V -86 5.3 | Carrier
10400.00 45.7 68.2 22.5 190 H -112 0.4 noise
15600.00 48.8 68.2 19.4 221 | V -113 6.7 noise
20800.00 47.2 68.2 21.0 150 | V 45 4.8 noise
26000.00 48.5 68.2 19.7 150 | V 0 3.6 noise
31200.00 25.7 68.2 42.5 130 | V 180 -32 noise
36400.00 275 68.2 50.7 130 | V 0| -325 noise

Ch 44
Frequency | MaxPeak Limit Margin | Height | Pol | Azimuth | Corr. | Comment

(MHz) (dBpV/m) | (dBpVv/m) | (dB) (cm) (deg) (dB)

5220.00 92.6 148 | V -83 5.4 | Carrier
10440.00 45.7 68.2 225 263 | H -127 0.7 noise
15660.00 49.9 68.2 18.3 102 | V 143 7.0 noise
20880.00 46.9 68.2 21.3 130 | V 135 4.8 noise
26100.00 52.2 68.2 16.0 150 | H 291 3.6 noise
31320.00 26.4 68.2 41.8 130 | H 240 | -32.0 noise
36540.00 25.7 68.2 42.5 130 | V 120 | -32.3 noise

Ch 149
Frequency | MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth | Comment

(MHz) (dBuV/m) | (dBpV/m) | (dB) (kHz) (cm) (deg)

5745.00 94.9 1000 254 \ -87 Carrier
11490.00 46.9 68.2 21.3 1000 101 V -178 noise
17235.00 51.5 68.2 16.7 1000 337 H 68 noise
22980.00 48.5 68.2 19.7 1000 150 V 45 noise
28725.00 25.6 68.2 42.6 1000 130 \ 240 noise
34470.00 26.8 68.2 41.4 1000 130 H 210 noise

Ch 157

Frequency | MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth | Comment

(MHz) (dBuVv/m) | (dBpVv/m) (dB) (kHz) (cm) (deg)

5785.00 95.3 1000 161 | V -198 Carrier
11570.00 58.9 68.2 9.7 1000 165 | V -198 noise
17355.00 53.9 68.2 8.7 1000 101 | V -196 noise
23140.00 47.3 68.2 10.9 1000 150 | V 45 noise
28925.00 25.3 68.2 42.9 1000 130 | V 120 noise
34710.00 28.3 68.2 39.9 1000 130 | H 240 noise
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Ch 165
Frequency | MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth | Comment

(MHz) (dBuV/m) | (dBuV/m) | (dB) (kHz) (cm) (deg)

5825.00 93.1 1000 169 | V -157 noise
11650.00 61.9 68.2 11.9 1000 206 | V -157 noise
17475.00 57.1 68.2 16.7 1000 100 | V -198 noise
23300.00 53.7 68.2 14,5 1000 130 | V 200 noise
29125.00 25.0 68.2 43,2 1000 130 | H 120 noise
34950.00 25.5 68.2 42,7 1000 130 | H 0 noise
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Test data transmitters idle.
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6.6 Test equipment

Measurement software Rohde & Schwarz | EMC 32 -- --
Equipment type Manufacturer Model Inv. No. Cal. due date
Measurement software | Rohde & Schwarz | EMC 32 -- --
Receiver Rohde & Schwarz | ESI 32291 7/2015
UltraLog antenna Rohde & Schwarz | HL 562 30711 12/2014
Hornantenna Rohde & Schwarz | HF907 32307 6/2015
Pre amplifier Rohde & Schwarz | TS-PRE1 32306 7/2015
Switch unit Rohde & Schwarz | OSP130 32300 7/2015
Switch unit Rohde & Schwarz | OSP-F7-B 32301 --
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7 OCCUPIED BANDWIDTH

Date of test: 2014-07-02, 2014-10-31 Test location: EMC Center
- F9000170ABFOA / . .

EUT Serial: CC0000170ABF18 Ambient temp. 22°C

Tested by: Matti Virkki Relative humidity 39%

Test result: Pass Margin: 1023.6 kHz

7.1 Requirement

Reference: FCC §15.247(a)(2), RSS-210 A8.2 (a)
Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

7.2 Test set-up

EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.
Analyser’s Reference level offset was used to compensate cable and attenuator losses.

7.3 Test data 2.4 GHz Zigbee
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Ch18
Spectrum
Ref Level 22.50 dBm  Offset 11.40 0B w RBW 100 A\HZ2

Att Ve SwWY 19 s VBW 200 iHx  Modae Auto FFT
1Pk View

&

D¥1L) 6.04 J8|
=3 349,90 e
10 cés ML) 8.4 dBm

e TN S R i 002 244034720 GH2

- L

" as i

0 cBr

-10 dien o
m.f,'g’v e N P
.’. >

-30 dBm

-40 dBm

20 Yl

<40 dhm

70 dBm

CF 2.44 GHz U1 pts Span 5.0 MHz
Markar

| ‘lxg-l Rl | Tee | X -value | Y ovalua |  Function | Function Rasult |
I~ M3 1 7.4403672 Gra 8.38 d@m
01 M 1 -1.0802 M2 -5.97 @8
D2 M1 1 £40.0 b2 -6.05 98

) | Measuring... wea

Dot 2002014 001523

.

Ch 26
(Spocoum | &
Raf Leval 22.50 dbm  Offset 11.40 35 w RBW 100 b
Att W BWT 19 ys  VBW 300 bz Mada Auta FFT
AR Viaw
= 0211) 015 an)
o DAY 90 ke
10 cBm ) T ll t','\l 1 ) 24809 :75:1’0(:3’0‘.:
2 dem - e .
-~ ~’.’ B H H\‘\
-10 g o X
ax " A\ N B o P -
<20 dBm
40 dBm
S0 dam
40 dim
70 dim
CF 2.48 GHz 601 pis Bpan 5.0 MHZ |
Markar 1
| Type | Rt | Tee | X-valun | ¥-value | Function | Function Result J
- 1 29863473 GH2 7.51 o
os] wml 1 ~1,0402 MHz -5.94 0B
Dz W 1 540.0 kH2 -6.15 dB
L X T e G 08 e
Cute 2 JUL2014 091925
Frequency 6 dB bandwidth Limit Margin
MHz kHz kHz kHz
2405 1523.6 500 1023.6
2445 1599.1 500 1099.1
2480 1599.1 500 1099.1
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

| k Test report no. 1405683STO-003 Ed. 3
nterte Page 27 (89)

7.4 Test data 2.4 GHz Wi-Fi
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. = . " o2 10,9270 MMz
a0 cemr R PP 3 T P oy 1 ~4.25 0Bm)|
[" 2497070 GH2
-10 gt
Y/ R
i w—of‘w “M‘
- AL
'y YT
40 dB
-0 dom
£0 di
~70 dB
-£0 dBm
CF 2.412 GHz 2765 pts Span 30.0 MH2
Markar
Type | Rt | Tec | K value | Yevalus | Function | Function Rasult |
M3 ] 2.403797 GHa ~4.25 dBm |
pZi M1 1 10,576 M 6.00 a5 |
D M1 1 16.327 MKz 0.32 &8
T ok o wmaz

Cate 3NONV 2014 090632

Ch6

Spactrum I _—
Rl Leval 10.70 dBm  OFfsat 10,50 06 w RBW 100 iRz
Att 2048 SWY WP s VBW 200 sHz  Modae Auto FFT
1hm Max

Mgt -3.71 aBm)|
o8 242008000 GM2

e 1 g Tt
0 o ik Forgimhw = N T 6.60 48
W,I & 11.6B50 MHz

-10 dBn
r‘ N
20 dim ,,.,.M M.‘__Wn

M A g

40 die

50 g

£0 dB

-70 gk

€0 dier

CF 2.437 GHz 1990 pts Span 30.0 MHz
Markar

Type | Rt | Tec | K valuo | Yovalss | Function | Function Rasult |
M3 1 2459908 Gra | ~3.71 dam |
ozl M1 4 10,685 Mz | 6.60 G |
03 M1 1 16.50€ MKz -6.04 8

L B ok w2ie

Date 31,0CT 20104 102117

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Cch11 )
Spectrum I i%"
Raf Lavel 1070 cin Offset 10,40 05 » RBW 100 kH
Att 2048 BWT  37.8us  VBW 300 kHz  Mode Auto FFT
@ 1ok Mas
1 0alt) 0.2 dn
| < 10,5370 MMz
oo i s e R T
-10 dBm jf : < - '; S
) N, | b |
20 QB e’ ’ ~ '
sttt ' B
|
0 dim : : |
20 dBm : :
&0 dEm :
-70 48 t
€0 dBm ’ -
CF 2.4622 GHe - 1000 pts X Bpan 50.0 MMz
Markur 1
Typo | Ret | Tec | X -valso | ¥ -valua | Function | Function Rasult |'
Mi 1 2.653817 GHz ~4 44 dpm |
02 M1 1 9.448 MHz 5.25 B |
D3 ML 1 16.337 MHz 0.32 d3 |
Cate 31.0CT 2014 02530
Frequency 6 dB bandwidth Limit Margin
MHz kHz kHz kHz
2412 16337 500 15837
2437 16508 500 16008
2462 16337 500 15837
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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7.5 Test data5 GHz Wi-Fi

Ch 36

Spectrum ﬁ-,']
Ref Lavel 12.00 cin  Offsel 11.70 A5 w RBW 200 kHZ

Att 20 dB SWT 19 = YBW 500 kH:  Made FFT
1P Max

Da[t) 001

LI TLT0 ML
9 oiary Mt o -29.96 A8
P aites st ad Miaths R Sl et ¥ 5.1682220 GHz
-10 dien \

<20 dtun -
-~

1 s

30 dBm— " 03

/,A/"-H“ U“'\,m'

40 dBm

50 dB

-0 dom

<70 dBm

60 0B

CF 5.10 GH» 2001 pts Bpan 0.0 MH:

Markar
Type | Ret | Tec | X-value | Yevalua | Fusction | Function Rasult |
M3 | 1] 5166223 GHZ ~20.96 dhm
02 M1l 1 17.055 MHz 26,01 B
ozl M1 1 23.217 MHz -0.01 d3

Cate 30 OCT 2014 123018

Ch 40
Spectrum r-?]
Raf Lavel 12.00 cn  Offset 11.70 d5 w RBW 200 kHZ
att 20 4B BWT 16 yz  VBW 00 kHz  Mede FFT
o7 war
DAt 0.0 dn
23,2170 MM
0 ol 111 B -30.13 aBm|
IVt N s NN\ 5.1881R20 QH2
-10 dien i N\V \‘.
\
AN
20 dtun
N
20 dB /‘;‘. \'\-&4‘1
LA
40 g
0 i
<0 dien
70 dBm
60 gkm
CF 5.2 GHz 2001 pts Bpan 0.0 MHz
Markur
Type | Ret | Tec | X-valuo | Yovalua | Fusction | Funetion Rasult J
[ZH) |1 5. 188162 GHz -30.13 dim
02: M1t 15.756 MHz 25.93 3
D3 ML 1 23.217 MHz -0.03 d3
L ﬁ e U vene &
Cute 30 00T 2014 122347
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Ch 44

(Spoctum | =

Raf Lavel 23,90 Cin TSt 1170 0B w RBW 200 hriz
Att 30 dB - SWT 57 s w VBW 1 MH:  Mode Auto FFT

o 7 var
20 By nals) 0.0 |
24,0670 M2
My -26.66 A8
52000010 GH2

10 cBm:

Q caer

w’\/‘w’vi o AWML P v, )
30 den £ \

<20 dbey
M Y O
m‘?ﬁ.‘/ 2

40 dBmr

1{'

50 dBm

Ty
dim

-70 dém

CF 5.22 GH» 1251 pts Bpan 26.0 MMz
Typo | Ret | Tee | X-walise | Yovalue | Fusction | Function Rasult J!
M3 | 1 §.208093 GHz ~78.656 dhm

oz M 1 663 MMz 25.47 B

ozl M1 1] 24.057 MHz -0.40 d3

L ﬁ e [ waiee &
Cate 30 OCT 2014 0A 5100

Ch 149

Spectrum rw?]
Ref Lavel 12.00 cin  Offsel 11.70 A5 w RBW 100 kHZ

Att 20 4B SWT 37,8 ys YBW 200 kH:  Made FFT
1P Max

ML) “6.6% dBm)|
o 3,730 10450 GH2
- D1} 6.12 iy

3 oy
‘-fﬁ&» fndiand MIMMMMM 3 3. 20660 MMz

-10 dBen W
o s
.

20 dtum

WWA m"%

na |

-4 dBm

50 dB

-0 doem

<70 dBm

60 0B

CF 5.7445 GHe 3001 pts Bpan 30.0 MHz

Markur
Type | Ret | Tec | X-valua | Novalua | Function | Funetion Rasull Ji
M1 1 57367045 GHT ~6.60 dpm
o2: M1 i 2.2056 MHz 6.12 B
o3l M1 1 16.4633 MHz 0.22 d3

C | T T

Cate 30 OCT 2014 123630

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | [‘V,
Raf Lavel 12.00 cn Offset 11.70 A5 » RBW 200 kH
Att 20 4B SWT 16 ys  VBW 500 kHz  Mode FFT
1Pk Max
M1 -6.0% 380
3,7 7080000 G
0 o T ‘X wan L‘""“""-w-lw-w.\ 1.65 dBm)
{ \ X 57758110 GH3
<10 dBem _/, 1\
20 dtun
.M,-«Mﬂr ‘\MM
po v
30 dém
49 dBm
0 d
<0 den—
dBm
50 gk
CF 5.785127 GHz 3001 pts Bpan $0.0 MHz
Markar
| _Type | Ret | Tec | X-valso | Yewsue | Function | Function Rasull |
M3 |13 5. 7766088 GHT ~6.09 dim
MZ 1 5.7785611 GHz 1.55 dBm
D3 ML 1 16.6387 MHz -0.03 &8
“
[ byl Measuring... - ’ vomas

Cate 30 OCT 2014 1330:26

Spectrum I [?J
Raf Lavel 12.00 cn Offset 1170 5 » RBW 100 kHZ
Att 2048 SWT  37.6us  VBW 300 kHz  Made FFT
1Pk Max
nafy) 0.10 48
10,5 1090 M2
0 cBary - Mits) 7.64 ABm
"!‘ww_h.wwwﬂn,\%w\ PWMNMMW;. 5.B1669210 GH3
-10 dBen ] ! A‘
f %
20 dtun
.H/“M =
M LAy
40 dBm
#0 de
<0 den—
70 dBm
60 gkm
CF 5.825 GHz 3001 pts Span $0.0 MMz
Markar
| _Type | Ret | Tec | X -value | ¥ - valua |__Function | Function Rasult |
M1 1 5.8166921 GHZ ~7.54 dhm
02 M1 t 6.9508 MHz 5.95 B
D3 ML 1 16.5100 MKz -0.10 o3
V
L JL Measuring... - u [T |

Cate 30 OCT 2014 153510

Frequency 6 dB bandwidth Limit Margin
MHz kHz kHz kHz
5745 16463 500 15963
5785 16639 500 16139
5825 16511 500 16011
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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7.6 Test equipment

Equipment type Manufacturer Model Inv. No. Cal. due date

Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015

Rf-attenuator H+S 5910 N-010 10dB | 32696 7/2015
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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8 CONDUCTED OUTPUT POWER

Date of test: 2014-09-11 Test location: EMC Center
- F9000170ABFOA / . .

EUT Serial: CC0000170ABE18 Ambient temp. 22°C

Tested by: Matti Virkki Relative humidity 39%

Test result: Pass Margin: 0.75dB

8.1 Requirement
Reference: FCC §15.247(b)(3), RSS-210 A8.4.4

For systems employing digital modulation techniques operating in the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output power shall not
exceed 1 W.

815.407 (a) Power limits:
(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than
6 dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the
horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than
6 dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi. However, fixed point-to-point U-NII devices operating in this band may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding reduction in
transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-
multipoint systems, omnidirectional applications, and multiple collocated transmitters transmitting
the same information. The operator of the U-NII device, or if the equipment is professionally
installed, the installer, is responsible for ensuring that systems employing high gain directional
antennas are used exclusively for fixed, point-to-point operations.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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8.2 Test set-up

EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.
Analyser’s Reference level offset was used to compensate cable and attenuator losses.

8.3 Test data 2.4 GHz Zigbee

Ch 11 Transceiver 0 -
Spectrum | |?|
Raf Lavel 22.00 cin  Offset 1120 (B » RBW 35 Mmg

At 30 dB = SWT 1= YBW L0 MH:  Mode Auto Swaep
|® 1Pk May

Milt) M1 1631 dBm|
¥ ¥ S ADGTA 100, G2
10 i :

-10 dBrx

<20 afm !

<30 dfm -~ +

<40 Jun o

20 dEm

40 dEm

<70 dBm

MeEasurng.. w A [T

CF 2405633 GHz
p——

Cate 11.SEP 2014 14120

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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www.intertek.se
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Ch 11 Transceiver 1 .
Spectrum I Fg:]
Raf Level 22,00 dBm Offsat 11,20 38 » REBW 35 MHg

Att 20 d8 - SWT 12  VBW 10MH: Moda Auto Swesp
1P M

ML) 17.22 dim)
| —— ? ma 7RO R G

AR,
<20 aim

<20 dhim

-0 dBm

<70 dBm

CF 2.40533 GH2 601 pts an 5.0 MHz
L L ='“'”==" - ’ Ve

Cwte 11SEP 2014 A 0548

Ch 11 Transceiver 2 -
Spectrum I F'é’]
Raf Leval 22.00 a8m Offsat 11,20 8 » RBW 3 MHg

Att 20 d8 - SWT 12 VBW 10 MH: Moda Auto Swesp
1Pk M

ML) = 17.47 dBm)

| e e > 2020 G5

AR
<20 Qi

<20 dhim

-0 dBm

<70 dBm

CF 2.40533 GH2 601 pts an 5.0 MHz
L L g'"'m:" - ' Ve

Cate 11SEP 20 a7

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
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Ch 18 Transceiver 0 B
Spectrum I r%'n]
Ref Lavel 22,00 cin Offset 1120 (6 » RBW 35 M

Att 30 dB - SWT L=  VYBW L0 MH:  Mode Auto Swaep
1Pk May

— alagel 1910 a8
2. 40048631 THY|

CF 2.44 GHz

691 pts Spon 5.0 MHz
L I] Ul ””"“:=‘" - u Vs G

Cate 11.5EP 2014 4420

Ch 18 Transceiver 1 )
Spectrum I r'?]
RefLavel 22.00 cn  Offset 1320 0B w RBW 35 MH:

Att 30 dE = SWT L=  VBW LOMH:  Mode Auto Swaep
1Pk Mayx

YTV 18.96 dbm
e d 7.4907

10 cBm

<70 dBm

CF 2.44 CH2z 691 pts Span 5.0 MHz
L j Ul 13 Tewsn =="' - u .

Cate 11.8EP 2014 14158

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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Ch 18 Transceiver 2 -
Spectrum I [?]
Ref Level 22.00 d8m Offset 11.20 2 » RBW 3 MH:z

At 30 5 - BWY is VBW 10 MHz  Mode 4uto Sween
19) Man

i MALLL 10,00 it
S ) RS L

—

10 die

0 abm

-10 danr

20 dBmy

CF 2.44 GHz 091 pts ‘ an 3.0 MHz
L i | Measuriag.., - ’ TR 4

RL S LY
Dwter 71 SEP 2014 1214

Ch 26 Transceiver O -
Spectrum I I'?]
Raf Leval 22.00 d8m Offsat 11,20 8 » RBW 3 Mg

Att 20 d8 - SWT 12  VBW 10MH:  Moda Auto Swesp
1Pk M

e 1792 dim)|
e it T AT TRe-aee)
10 cés

601 pts an 5.0 MHz
L JL mnwm.. - ' TR i

J i2ene
Cute 11SEP 2014 1A 4 40
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Ch 26 Transceiver 1

Speactrum
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Raf Leval 22,00 aBm
At 2 d8 - SWT 1g

Offsat 11,20 8 » RBW 35 Mg

VBW 10 MHz  Moda Aut

0 Swokp

& LPk Mo

Ml L

i

RSO CR 2

17.44 dBm,

-10 dBrn

<20 dBm

<20 dhim

=40 dun

20 dBr

€0 gBm

<70 dBm

CF 2.48 GHz
e

Cote 11SEP 204 1421 %4

Ch 26 Transceiver 2

Spectrum I

691 pts 2&» 5.0 MHzZ
J Measuring.. w [FETHI

Raf Lavel 22,00 cén
At 30 dB =« SWT 1=

Offset 1120 (6 » RBW

3 Mg

YBW L0 MH:  Mode Aut

o Swaep

LPR Max

M1t

1

17649 dBm
e oo LR T RHTH

0 cémr

-10 dBrx

<20 dfm

<30 dfm

<40 Jun

=0 dEm

40 dEm

<TO dBm

CF 2.8 GHz_

Cate 11.SEP 2014 42300

Output power ZigBee

501 pis o i Spon 5.0 MHz

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

Registered in Sweden: No: SE556024059901, Registered office: As address

WWWw.

intertek.se

Peak power Peak power Peak power L )
Frequency | Transceiver 0 | Transceiver 1 | Transceiver 2 Limit Margin
MHz dBm dBm dBm dBm dB
2405 16.31 17.32 17.17 30 12.62
2445 19.18 18.96 18.83 30 10.82
2480 17.73 17.69 17.44 30 12.27
Intertek Semko AB
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8.4 Test data 2.4 GHz Wi-Fi

Ch1

Spectrom I l-v'
RafLavel 10,70 cin  Offset 10.40 5 w RBW 1 MH:Z
Att 15 dB SWT 2m=z  VBW 3 MH: Mode Auvto Sweep

CF 2,412 GHe 1990 pts Span 30.0 Mz

F'wm-l Pawwr
| Handwidth 26.00 MHz Power 18.02 dBm Ix Total 18.02 dBm

J L T
Cate 31,007 2014 0R17:26

Ch 6

Spectruom I l-v'
RafLavel 10,70 cin  Offset 10,40 5 w RBW 1 MH:
At 15 dB& SWT 2mz  VBW 3 MH:  Mode Auvio Sweep

CF 2,437 GHe 1990 pts m 30.0 MM 2
Fhm-i Pawwer
I Handwidth 26.00 MHz Power 19.27 dBm Ix Total 19.27 d6m
J = [T

Cate 31,007 2014 00532

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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Chl1l

Spectrum | l-v’
Raf Lavel 1070 cin Offsat 10,40 5 w RBW 1 MH;
Att 15 dB&  SWT 2mz  VBW 3 MH:  Mode Auvto Sweep

m 30.0 MMz
e BAR AL
Fhmi Powmr

- Bandwidth 26.00 MHz Power 18.83 dBm Ix Total 18.83 dBm

Cate 51007 2014 103407

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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8.5 Test data5 GHz Wi-Fi

Ch 36

Spectrum I l?
RafLavel 12,70 cin Offset 11,70 35 w RBW 1 MH;
Att 20 d8 SWT 2mz  VBW 3 MH:  Mode Auvto Sweep

CF 5,18 GHz 1990 pes Span 30.0 MHz
F'wm-l Powmr
 Handwidth 26.00 MHz Power 14.25 dBm Ix Total 14.25 dBm
J = a8

Dt 5 NIV 2014 1357 11

Ch 40

Spectrum I I?
RefLavel 12,70 cin  Offsel 11,70 35 w RBW & MHZ
Att 2048 SWT 2mz  VBW 3MH:  Mode Auto Sweep

Span 30.0 Mz

Fhu-l Powwr
 Bandwidth 26.00 MHz Power 14.43 dBm Ix Total 14.43 dBm

l J [

Cate 5 NOV 2014 140510

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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Ch 44

Spectrum I l-v'
ROfLavel 12,00 Cm Osal 11,70 05 w RBW 1 Mr:
Att 1548 SWT 2me  VBW 3MHr  Mode Aulo Sweap

1999 pts m 30,0 M2
phm-l Pawwr
 Handwidth 26.00 MHz Power 13.29 dBm Ix Total 13.29 d6m
J - e

Cate 31007 2014 062141

Ch 149

Spectrom I l-v'
Ref Lavel 12,10 cin Offsel 11,10 35 » RBW 1 MH;
Att 20 4B SWT 2ms  VBW 3MH:  Mode Auto Sweep

1990 pts Span 30.0 Mz

F'wm-l Pawwr
 Handwidth 26.00 MHz Power 18.07 dBm Ix Total 18.07 dBm

J = e
Cate 5 NOV 2014 164010

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Ch 157

] G

Ref Lavel 12,10 Clm Offsel 11,10 05 w RBW & Mn:
Att 2048 SWT 2ms  VBW 3MHr  Mode Aulo Sweep

1990 pts m 30.0 MMz
phm-l Pawwr
| Handwidth 26.00 MHz Power 17.69 dBm Ix Total 17.69 dém
J = [

Dt 5 NIV 2014 16:58 46

Ch 165

Spectruom I l-v'
RafLavel 12,10 cBn  Offset 11,10 35 = RBW 1 MH;
At 20 4B SWT 2mz  VBW 3 MH:  Mode Auto Sweep

CF 5.025 GHe 1990 pts Span 30.0 MHz
Fhm-i Pawwer
I Handwidth 26.00 MHz Power 17.69 dBm Ix Total 17.69 d6m

J = [

Cate 5 NOV 2014 17 0808

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Conducted output power Wi-Fi

power o .
Frequency Limit Margin
MHz dBm dBm dB

2412 18.02 30 12.62

2437 19.27 30 10.82

2462 18.83 30 12.27

5180 14.25 22 7.75

5200 14.43 22 7.57

5220 13.29 22 8.71

5745 18.07 28 9.93

5785 17.69 28 10.31

5825 17.69 28 10.31
EIRP Wi-Fi

power Limit Limit IC i
Frequency FCC Margin
MHz dBmi dBm dBm dB

2412 23.02 36 | 36 12.98

2437 24.27 36 | 36 11.73

2462 23.83 36 | 36 12.17

5180 22.25 30 | 23 0.75

5200 22.43 30 | 23 0.57

5220 21.29 30 | 23 1.71

5745 26.07 36 | 36 9.93

5785 25.69 36 | 36 10.31

5825 25.69 36 | 36 10.31
8.6 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015
Rf-attenuator H+S 5910 N-010 10dB | 32696 7/2015
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9 PEAK POWER SPECTRAL DENSITY

Date of test: 2014-09-11 Test location: EMC Center
- F9000170ABFOA / . .

EUT Serial: CC0000170ABE18 Ambient temp. 22°C

Tested by: Matti Virkki Relative humidity 39%

Test result: Pass Margin: 0.89 dB

9.1 Requirement

Reference: FCC §15.247(e), RSS-210 A8.2 (b)

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.

Reference: RSS-210 A9.2
Band 5150-5250 MHz:
The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.

9.2 Test set-up

EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.
Analyser’'s Reference level offset was used to compensate cable and attenuator losses.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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9.3 Test data 2.4 GHz Zigbhee
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Frequency Peak pé)(\e/\;]esritipectral Limit Margin
MHz dBm/3kHz dBm/3kHz dB
2405 2.76 8 5.24
2445 7.84 8 0.16
2480 5.65 8 2.35
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9.4 Test data 2.4 GHz Wi-Fi

Chl
Spectrum

=

Att 20 dB SWT

Ref Lavel 1070 civn Offsel 10,40 35 w RBW 3 kH7

44mz  VBW 10kH:  Mode Auto FFT

1Pm Max

ML) 17.70 dBm
2. 4082760 GHy

M1

(CF 2.412 GHz

- -

Cate 31.0CT 2014 00 1638

Ché
Spectrum

1999 pts 2n 30.0 MHz
e U [T

=

Ref Lavel 1070 civn Offsel 10,40 05 » RBW 3 kH7

Att 20 4B SWT 44mz  VBW 10kH:  Mode Auto FFT
1hm Max
ML) 1534 dBm)
24057240 Gy
9 oy
10 4B =
.20 dBra ‘,“'L,,

{

Wm

Cate 51,007 2014 0937 21

1999 pts =an 30.0 MHz
e U Wt

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Intertek

Chl1l

Spectrum |

Test report no. 1405683STO-003 Ed. 3
Page 50 (89)

Raf Lavel 1070 cén
At 20 dé

Offsat 10,40 5 w» RBW 3 kH;

SWT 4.4 ms YBW 10 kH:  Mode Auto FFT

@ LP% Mayx

9 cien

Mi[e)

10.20 dBm
24026050 GHy
|

10 dBm

20 dBm

-30 dBro vﬂ

M‘.’\"..‘ J\&M M Lﬁu W . \v‘l!*h‘,',-v"“'ﬁ"hwﬁ‘l | ,,l‘ -'v’k";\‘
: : i -

[N"N"

My

-40 dBm v
e

S0 AR

b WY
h w‘*\‘r‘rm

40 dBen

7O dem

20 dBm

CF 2.4622 GHz

-

Cate 31.0C0T 2014 102554

19990 pts 3 ar 30.0 MHz
MEISUrNg.. wo e |

Frequency Peak pé);/\r/gri;pectral Limit Margin
MHz dBm/3kHz dBm/3kHz dB
2412 -17.79 8 25.79
2436 -15.34 8 23.34
2462 -10.28 8 18.28
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Intertek

Test report no. 1405683STO-003 Ed. 3
Page 51 (89)

9.5 Test data5 GHz Wi-Fi
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Ch 149 (RSS-210 A 8)
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Ch 157 (CFR 47 15.407) )
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Ch 165 (CFR 47 15.407) )
Spectrum [?]
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Frequency Peak p(;)(\a/\;]esri;pectral Limit Limit Margin
MHz dBm/MHz dBm/MHz dBmi/MHz dB
5180 2.93 9 10 6.07
5200 3.15 9 10 5.85
5220 3.54 9 10 5.46

Compliance with 8 dBi antenna requires at least 1.6 dB antenna cable loss.

CFR 47 15.407

Peak power spectral - .
Frequency density Limit Margin
MHz dBm/500kHz dBm/500kHz dB
5745 5.25 30 24.75
5785 6.98 30 23.02
5825 3.36 30 26.64
RSS-210 A 8.2
Peak power spectral - .
Frequency density Limit Margin
MHz dBm/3kHz dBm/3kHz dB
5745 -10.96 8 18.96
5785 -13.02 8 21.02
5825 -13.18 8 21.18
9.6 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015
Rf-attenuator H+S 5910 N-01010dB | 32696 7/2015
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10 TRANSMITTER DWELL TIME AND DUTY CUCLE AVERAGING FACTOR

Date of test: 2014-06-25 Test location: EMC Center
EUT Serial: F9000170ABFOA Ambient temp. 22°C
Tested by: Matti Virkki Relative humidity 39%

10.1 Requirement

Transmitter dwell time is measured for Zigbee transmitter spurious emission duty cycle
averaging.

10.2 Test set-up
EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.

10.3 Test data
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Duty cvcle Averaging
Ton/100ms Y CY factor to be
averaging factor
used
20LOG(Ton/100ms)

2.54 ms -31.90 dB -20 dB
10.4 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015
Rf-attenuator H+S 5910 N-01010dB | 32696 7/2015
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. 2014-07-02 / 2014-10-30/ o
Date of test: 2015-01-16 Test location: EMC Center
. F9000170ABFOA / . .
EUT Serial: CC0000170ABF18 Ambient temp. 22°C
Tested by: Matti Virkki Relative humidity 39%
Test result: Pass Margin: 1.21 dB

11.1 Requirement

Reference: FCC §15.247(d), RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced 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 that the transmitter
demonstrates compliance with the peak conducted power limits.

Reference: FCC §15.407, IC RSS-210 A9.2

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-

5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-

5.35 GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(3) Fortransmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-

5.725 GHz band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an
e.i.r.p. of =17 dBm/MHz; for frequencies 10 MHz or greater above or below the band

edge, emissions shall not exceed an e.i.r.p. of —27 dBm/MHz.

11.2 Test set-up

EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.
Analyser’s Reference level offset was used to compensate cable and attenuator losses.
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11.3 Test data 2.4 GHz Zigbee
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11.4 Test data 2.4 GHz Wi-Fi
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11.5 Test data 5 GHz Wi-Fi
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D21 50.73 4
27 %5320 MH2

. s SRR 24 im)
3 i 5, 1500900 GHa
-10 dém ' \

20 dBm / 3

/ h’ \

-
ML
c oo™ bae 7V ] "“P’"‘/“
o v
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L ! gawz... - u “umm" £

Cate 30 OCT 2014 1231397

Ch 44
Spectrum r'?]
Raf Lavel 12.00 cn  Offsel 11.70 A5 » RBW 1 MH;
Att 2008 SWT 264 uz @ VBW 3 MH:  Mode FFT
1hm Max
ML) 4640 B
M1 4_25000G0 GH2
B v i o s 2.91 dbm)
2 T" \ 5.2216150 GHa
-1p dEm T
\
aBr ‘\
=it 1 29.00% d8
40 dim \\
Mz
\«wamva_w'*’wm WAt B o AN g At
20 0
&0 de
-70 dEm
80 dBm

Btaet 5.205 CHz 2001 pts Stop 5.4 GHz
L U mawz... - ' hw ‘”" &

Cate 30 OCT 2014 104332
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Ch 149

Spectrum | l'i;é]
Raf Lavel 12.00 Gie  Offset 11.70 08w RBW 1 MH?

Att 20 8 SWT 153y VBW 3 MHr  Moda FFT
LRm Max
Mi[1] -26.9 AR
Y 5.7250000 GHz
i Mz /\/M_VX an.21 dbm|
cer }l . 7150000 GMe
<10 B b

20 gBm "‘/w -
¥ Bl

~
WN‘PWW

CF 5.725 GHz 4001 pts 2" 100.0 MH2
L A5 o 15M2:23 ﬁ

Dwie 300CT 2014 155322

Ch 165
Spectrum r;v']
Ref Lavel 12.00 cin  Offsel 11,70 35 » RBW 1 MH;
Att 2048 SWT 153 ys VBW 3 MH:  Mode FFT
1hm Max
M21) 3653 B
,«v‘\}»ﬂv—ﬂm\ S.B562760 CH
i \ i) 3554 dim|

J cBaor \ S.0500000 G
-10 m \\

G i
Y
<) dfm \

LA T
My
<40 dfm
L\/\‘w

o WWWM
40 dEm

70 dBm

&0 dBi

CF 5.859 GHz 4001 pts 2 100.0 MHz
L Ul SRl e 15547128 ‘é

Cate 30 OCT 2014 15 47.28
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Ch 149
Spectrum I [avﬂ
Raf Laval 1,70 dAm  ONsat 11.70 3B & RAW 00 kH:

Att 1008 SWT  Z69ps  VBW 200 kHz  Moda Auto FFT
1P%, Mae
DI L) TR
Welabatnf Mm
™ iy b 3455 dbm
~10 B ] 8, 12500000 t:tl:
20 dbm A/ \

MK
s ™

CF 5.7295 GH2 25001 pts 2'\ 50.0 MH2
L j - _JTTveRvenige, woie -

Dwite 18 06N 2015 103127

Ch 165
Spectrum I [av',’]
Raf Laval 1,70 d&m  ONsat 11.70 45 & RAW 00 kH:

Att 0d8 SWTY 6.9 2 VBW 200 kHz  Mode Auto FFT
TF%, Mae
t t DI L) 48.81 8|
rﬂ’qm MWM" 3013530 MH2
o dhd A Mil1) 49,92 diym)|
T 3 N 505000000 Gz
20 —
-0 dBém
i
-0 dB

AR
aim

<20 A -

CF 5.8385 GH2 25001 pts n 50.0 MH2
L j u J oo I"‘ - ' wa2ry

Dwie 18 J6N 2015 1027 16
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Analyser Antenna gain EIRP o .
Frequency reading dBi dBm/MHz Limit Margin
MHz dBm/MHz dBm/MHz dB
5150 -48.34 8 -40.34 -27 13.34
5350 -46.49 8 -38.49 -27 11.49
5725 -26.39 8 -18.39 -17 1.39
5715 -36.21 8 -28.21 -27 1.21
5850 -35.84 8 -27.84 -17 10.84
5860 -36.54 8 -28.54 -27 1.54
Result CFR 47 part 15.247 RSS 210 A8.5
Frequency Limit Margin
MHz Attenuation dB dB
2400 31.79 >30 1.79
2483.5 42.27 >30 12.27
5725 34.36 >30 4.36
5850 48.81 >30 8.81
11.6 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015
Rf-attenuator H+S 5910 N-01010dB | 32696 7/2014

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden

Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se
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12 CONDUCTED SPURIOUS EMISSION

) 2014-06-17 / 2014-09-02 / o
Date of test: 2014-11-04 Test location: EMC Center
. F9000170ABFOA / . .
EUT Serial: CC0000170ABF18 Ambient temp. 22°C
Tested by: Matti Virkki Relative humidity 39%
Test result: Pass Margin: 35.2dB

12.1 Requirement

Reference: FCC §15.247(d), RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced 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 that the transmitter
demonstrates compliance with the peak conducted power limits.

12.2 Test set-up
EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator.
12.3 Test data 2.4 GHz Zigbee

Ch11

Spectrum | b

Raf Level 22.50 dBm  Offset 11.40 b » RBW 100 AH2

Att D da swWT 10 ms VAW 200 iHz  Moda Auto Swaeep

o Lok M

20 B : ML) 4005 dBm
L.000000 a2

10 cBe

0 cBém

10 B

20 dRm + v '
X din + 4 \

40 g + 4+ 4

T ST ) e s e v T S T TR s D T e oty

€0 dBm

70 dEm

1 1 | |
Start 9.0 kH2 1001 pts Stop 1.0 GHz
—
s
feasuring...  LARRLEUED W9 o

Dot 2 A0 2014 105058
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Spectrum I _—
Raf Level 18.00 dBm  Offset 11.50 06 » RBW 100 iH2
Att 2548 8wWY 16 ms VBW 200 iHz  Moda Auto Sweep

e

ML) 764 dBi)|
2 ADAAD CH2

10 e

0 e

-10 die

DI «12.350 gBry——"

20 dBm

20 gBm

-~ il

T L vt A b A ol g it haihh b o g TR L ‘“MMI LN

60 0B

—

-70 dir

-0 dim

Staet 1.0 GHz 1001 pts Stop 2.5 GHz
L 1 Ig""’==‘ - ' wans

Oate 2 002014 105335

Spectrum I 'v;'p’
Rl Leval 18.00 dBm  OFfsat 11,40 06 w RBW 100 tH7

Att 2548 8SwWY TEm:  VBW 200 iHz  Mode Auta Sweep
LPR M
M) 4979 dém|
481140 G2
10 e
0 e
-10 dBm

10L <12.350 gBry——"

20 dBr

20 g

<40 dir
-S0 dBm—1 1. o -
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-0 dim
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L 1 Hearar I==" - ’ wave

e 2 0201 1552
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Spectrum I [‘?1
Rof Lavel 15,00 cm  Offset 11.40 dB w RBW 100 b2

At 2¢ g SWT 100 ms  VBW 300 bHr  Mode Auto Swaep
1P Max

ML) 54.45 |

LO.ODOK0 GHa
10 oBmy

0 o

~10 die

~|OL «J2.360 dBnr

20 dB

30 de

-40 dEm
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50 d6m

-10 die

B B e e e

Start 10.0 CHz 1001 pts Stop 20.0 GHz
L JL ) Measuring... - ’ ,-m'!mnll .é

Cate 20UL 2014 121770

Raf Leval 18.00 dBm  Offsat 11.40 08 = RBW 100 sHZ

At 2548  8WY 50 ms VBW 200 iHz  Moda At Sweep
LPR M
Mt 5304 dBm
2000000 G2
10 e
0 e

~10 die

=01 «12.350 cBm

20 dBr

Huandi 4o s g WWW"J—T 23 LDV B PN Aol 1 A st

-0 di

Braet 20.0 GHz 1001 pts Stop 25.0 GHz |
L J J m"“”""" - u 2ie
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Frequenc Level Attenuation from Mardin
q y dBm/100kHz carrier dB 9
MHz dB
2404.8 7.64 Carrier
4811.4 -39.79 47.43 27.43
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Ch 18

Spectrum r-;']
Raf Level 18.00 dBm  Offset 11.40 06 » RBW 100 iH2

Att 2598 8wWY 10 ms VBW 200 iHz  Moda Auto Swaeep
LPR M
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Spectrum I -
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&

Ref Level 18.00 d8m
At 25 o8

Offset 11.40 06 » RBW 100 iH2
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Spectrum

=
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Raf Leval 18.00 dBm  Offset 11.40 08 = RBW 100 iH2
Att 25d8 8wt 50 ms VBW 200 iHz  Moda Auto Swaeep
o L4 M
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=
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Spectrum I

(]

Att 2 g SWT

Ref Lavel 165,00 G Offset 11.50 0B w RBW 100 b+

15ms  VBW 300 bz Mode Auto Swaep

PR Max

ML) 7.02 dim)
247980 GH3

01 -13.580 dBm

30 dB

<40 dém

-50 dém:

" LAlind A %w‘.

50 d6m

=10 dim

20 dir

Btort 1.0 CH2 1001 pts Stop 2.5 GH2
L L j =!=""‘ - ’ [rETr

Cate 2 JUL 2014 122640

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Test report no. 1405683STO-003 Ed. 3
Page 73 (89)

Intertek

Spectrum I _—
Raf Level 18.00 dBm  Offset 11.40 06 » RBW 100 iH2
Att 2548 8wWY 76 ms VBW 200 iHz  Moda Auto Sweep
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Spectrum I -
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12.4 Test data 2.4 GHz Wi-Fi

Ch1

Ref 10 dBm

*Att

25 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 100 ms

Test report no

Marker 1 [T1
-59.60 dBm

1.000000000 GHz

10 Offget 11]5 dB

Markdqr 2 [T1][]

-59.6

s}

dBm

hc o 1.000004000 cuz|EN
|[VIEW|
- —-10
VL
--20
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-—30
- —40
3DB
| _so ac

--80

-90

start 9 kHz

FREQ LVC 1.38V
Date: 3.SEP.2014 10:52:20

Ch1l

99

.9991 MHz/

*RBW 100 kHz
* VBW 300 kHz

Stop 1 GHz

Marker 1 [T1 ]

1.15 dBm

Ref 10 dBm *Att 25 dB SWT 150 ms 2.406250000 GH=z
10 Offget 11]5 dB |
1
. | |
1 PK]

[--10
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--20

--70

FREQ LVC 1.38V
Date: 3.SEP.2014 10:53:18

150 MHz/

Stop 2.5 GHz
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Ch1

* RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -53.81 dBm
Ref 10 dBm *Att 25 dB SWT 760 ms 2.500000000 GHz
10 Offget 114{5 dB
N [ |
1 PK]
-—10
o
- 20
PS
- —-30
[-—40

--80

-90

Start 2.5 GHz 750 MHz/ Stop 10 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:53:36

Ch1

*RBW 100 kHz Marker 1 ([T1 ]
*VBW 300 kHz -51.99 dBm
Ref 10 dBm *Att 25 dB SWT 1 s 10.000000000 GHz

10 Offget 11]5 dB
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--70

Start 10 GHz 1 GHz/ Stop 20 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:53:50
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Ch1l

*RBW 100 kHz Marker 1 [T1

* VBW 300 kH=z —49.94 dBm

Ref 10 dBm *Att 25 dB SWT 600 ms 20.000000000 GHz
10 Offsget 1145 dB
N =

-
[--20

PS
[-—30
|-—-40

--80

-90

Start 20 GHz 600 MHz/ Stop 26 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:54:09
“RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -56.08 dBm
Ref 10 dBm *Att 25 dB SWT 100 ms 1.000000000 GHz
10 offfet 11]s aB peltd 2 [T1
¢.00 dB
e 1N Lo 0 coo nz |IEN
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--10
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Start 9 kHz 99.9991 MHz/ Stop 1 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 12:06:56
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Ché

*RBW 100 kHz Marker 1 [T1
*VBW 300 kHz 4.25 dBm
Ref 10 dBm *Att 25 dB SWT 150 ms 2.440000000 GHz
10 Offget 11]5 dB
B =
==,
VL
--20
PS
--30
-0
3DB
|--s0 &L ac
[~ 60
[-—70
--s0
-90
Start 1 GHz 150 MHz/ Stop 2.5 GHz
FREQ LVC 1.38V
Date: 3.SEP.2014 12:07:38
*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -53.29 dBm
Ref 10 dBm *Att 25 dB SWT 760 ms 2.500000000 GHz
10 Offget 11]5 dB
B [~
1 PK]
[-—10
VL
-20
PS
-30
-0

--70

Start 2.5 GHz 750 MHz/ Stop 10 GHz

FREQ LVC 1.38V
Date: 3.SEP.2014 12:07:55
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Ché

* RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -=52.75 dBm
Ref 10 dBm *Att 25 dB SWT 1 s 10.000000000 GHz
10 Offget 114{5 dB
N [ |
1 PK]
-—10
o
- 20
PS
- —-30
[-—40

--80

-90

Start 10 GHz 1 GHz/ Stop 20 GHz

FREQ LVC 1.38V
Date: 3.SEP.2014 12:08:12

Ché

*RBW 100 kHz Marker 1 ([T1 ]
* VBW 300 kHz -51.49 dBm
Ref 10 dBm *Att 25 dB SWT 600 ms 20.000000000 GHz
10 Offget 11315 dB
. [ |
1 PK]
-—10
o
- 20
PS
- 30
- —-40

--60

--70

Start 20 GHz 600 MHz/ Stop 26 GHz

FREQ LVC 1.38V
Date: 3.SEP.2014 12:08:26
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Controlled by EMC32 RBW 100 kHz
VBW 300 kHz
Ref 9.5 dBm Att 25 dB SWT 100 ms

Offget 11]5 dB

Lo |~ |
1 PK]
nes2ul foo
VL
|--20
ps
F-30
F-40
3DB
L <o pC

[—-70
--s0
-90
start 9 kHz 99.9991 MHz/ Stop 1 GHz
FREQ LVC 1.38V
Date: 3.SEP.2014 10:27:58
Controlled by EMC32 *RBW 100 kHz Delta 1 [T1
VBW 300 kHz -36.59 dB
Ref 19 dBm Att 35 dB SWT 150 ms -45.673076923 MHz
Offgpet 115 dB Markdr 1 [T1[]
.01 dBm
p— 2—sersotsce—si-| N
1
1 PK]
[vIEWE S
LVL
-10
PS
-20 1
- —30 T
} 3DB
[~ 40 DC
| PO I Ry SLAS % H-
oo fei s B dria roir Fegped et i
-5s0
[~ 60
--70
-80
start 1 GHz 150 MHz/ Stop 2.5 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:29:37
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Chl1

*RBW 100 kHz Delta 2 [T1
VBW 300 kHz -5.37 dB
Ref -8.5 dBm *Att 10 dB SWT 760 ms 769.230769231 MHz
[ -10OTTfet TT aB TETRET T TT T 1

--20
1 PK]
[VIEW|
--30 LVL
--40
Ps
3DB

e obontBomtasdial a1 gul oot ol b gl gcierab i) >

--80

[--100

Start 2.5 GHz 750 MHz/ Stop 10 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:32:29

Chl1

*RBW 100 kHz Marker 1 [T1
* VBW 300 kHz ~-52.44 dBm
Ref 10 dBm *Att 25 dB SWT 1 s 10.000000000 GHz
10 offget 11]s aB eicd 2 T
.00 aB
L. 0.00000¢000 =z |EN
===
LVL
--20
PS
--30
F-a0

[--60

-—70

-90

Start 10 GHz 1 GHz/ Stop 20 GHz

FREQ LVC 1.38V
Date: 3.SEP.2014 11:57:29
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*RBW 100 kHz Delta 2 [T1 1]
VBW 300 kHz 0.00 dB
Ref -8.5 dBm *Att 10 dB SWT 600 ms
1]
[T-10 Tr$et TT]S dB TaTRer L [ TL
]
F-20
L o VL

--40

Ps

ST SRR W NSO TR LT TR QI AT, NS S

--s80

--100

Start 20 GHz 600 MHz/ Stop 26 GHz

FREQ LVC 1.38V

Date: 3.SEP.2014 10:33:25

12.5 Test equipment

Equipment type Manufacturer Model Inv. No. Cal. due date

Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015

Measurement receiver Rohde & Schwarz | ESU 13178 7/2015

Rf-attenuator H+S 5910 N-010 10dB | 32696 7/2015
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Date of test: 2015-01-20 Test location: EMC Center
- F9000170ABFOA / . .
EUT Serial: CCO0000170ABF18 Ambient temp. 22°C
Tested by: Matti Virkki Relative humidity 39%
Test result: Pass Margin: EUT stays within band

13.1 Requiremen

t

Reference: FCC 815.407(g)

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as

specified in the use

13.2 Test set-up

r manual.

EUT antenna port was connected to spectrum analyser via rf-cable and 10 dB attenuator
placed inside the temperature chamber

13.3 Test data

Extreme temperatures with nominal voltage

Temperature Center freq Center freq Center freq Center freq Largest
[MHZ] [MHZ] [MHZ] [MHZz] Error
[Cl 0 min 2 min 5 min 10 min [kHZ]
50 5199.9746 5199.9703 5199.9693 5199.9563 59
40 5199.8660 5199.8854 5199.8892 5199.9132 -50
30 5199.9194 5199.9194 5199.9194 5199.9194 -3
20 5199.9155 5199.9156 5199.9154 5199.9154
10 5199.9194 5199.9196 5199.9199 5199.9203 4
-10 5199.9446 5199.9445 5199.9431 5199.9428 29
-20 5199.9601 5199.9599 5199.9597 5199.9591 45
-30 5199.9700 5199.9697 5199.9696 5199.9693 55
Extreme voltage in nominal temperature
Voltage Center freq Error
V] [MHZ] [kHZ]
13.8 (115%) 5199.965240 50
12 (nom) 5199.915470 0
10.2 ( 85%) EUT won'’t start up -
10.8 5199.91498 -5

Largest frequency error is 59 kHz or 11ppm. All emission will stay within assigned band.

Intertek Semko AB
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Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden

Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Equipment type Manufacturer Model Inv. No. Cal. Due date

Spectrum analyser Rohde & Schwarz | FSV 32594 7/2015

Rf-attenuator H+S 5910_N-010 10dB | 32696 7/2015

Temperature chamber Voetsch VC4018 12282 7/2015
Intertek Semko AB
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14 UNCERTAINTIES SUMMARY

The measurement uncertainty describes the overall uncertainty of the given measured value
during operation of the EUT.

Measurement uncertainty is calculated in accordance with EA-4/02-1997.

The measurement uncertainty is given with a confidence of 95% (k=2).

Radiated disturbance, field strength, 30 MHz - 1000 MHz
30t0 300 MHz at 3 m +4,7dB
200 to 1000 MHz at 3 m +4,8dB

Radiated disturbance, field strength, 1to 40 GHz in Semi Anechoic Chambers
“Stora Hallen”and “Bjorkhallen”

1 to 18 GHz with filter or attenuator +54dB
1 to 18 GHz without filter or attenuator +5,2dB
18 to 26 GHz without filter or attenuator +55dB

Conducted disturbances at the antenna port on radio equipment

Frequency range 9 kHz — 1 GHz +0,9dB
Frequency range 1 GHz — 7 GHz +1,4dB
Frequency range 7 GHz -18GHz +2,4dB
Frequency range 18 GHz -26,5GHz +3,0dB
Output power
Digital signals, conducted +0,6 dB
Peak power density
Conducted:

Spectrum analyser +25dB

Frequency error

With frequency counter + 150 Hz

Frequency range

R&S FSIQ +0,2 %
Intertek Semko AB
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15 PHOTO OF THE EUT
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16 TEST SETUP PICTURES

Radiated emissions 30 MHz — 1GHz
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Radiated emission 1 — 18 GHz
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Radiated emission 18 — 40 GHz preliminary sweep
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