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Laboratory information

Accreditation

Telefication is designated by the FCC as an Accredited Test Firm for compliance testing of equipment subject to
Certification under Parts 15 & 18. The Designation number is: NLO001

The Industry Canada registration number for the 3 meter test chamber of Telefication is: 4173A-1.
Documentation

Telefication complies with the accreditation criteria for test laboratories as laid down in ISO/IEC 17025:2005.
The accreditation covers the quality system of the laboratory as well as the specific activities as described in the
authorized annex bearing the accreditation number L021 and is granted on 30 November 1990 by the Dutch
Council For Accreditation (RvA: Raad voor Accreditatie).

The test report must always be reproduced in full; reproduction of an excerpt only is subject to written
approval of the testing laboratory. The documentation of the testing performed on the tested devices is
archived for 10 years at Telefication Netherlands

Testing Location

Test Site Telefication BV

Test Site location Edisonstraat 12a
6902 PK Zevenaar
The Netherlands

Tel. +31889983600
Fax. +31316583189

Test Site FCC NLO0O1
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Revision History
Version Date Remarks By
v0.50 9-10-2017 First draft PS
v1.00 06-03-2018 Initial release PS
v2.00 22-03-2018 Updated clause 1.6 with variant PS
information.
Changed KDB Publication No. 558074
D01DTS Meas. Guidance V0305 to v04

Page 2 of 31



Pa';}_t_elefication ila\E\//ME% &lm\

v
\\\\ 1111,

L o
TN TESTING
il RVA L 071
Report number: 170600688 07 Ver 2.00
Table of Contents
R o] ol o TS (o TP OT TR PP 2
SUMMATY OF TEST FESUILS......uveie ettt s e e e e e e s st e e e e s tte e e e e eatteeesssaaeeeesseaeeeesantaneeeannrneans 5
N €1 o 1T - T B =TT ol 1 (o) o PSPPSR PP 6
11 Y o] o] o= ) SO OO OSSOSO PRSPV 6
1.2 IVTANUTACTUTE ...ttt b ettt a et e e et e b e eb e b e ebesb e e besbesbeebesbeabeebesbeene s 6
13 Tested EQUIPMENT UNAEE TEST (EUT) ...ttt st s sb e st sbe e sne s 6
14 Product specifications of EQUIPDMENT UNET TESE .......coiiiiiiiiiiire e 7
15 Modification of the Equipment Under TESt (EUT) ......ooiiiriiiiiieiisee et 7
1.6 ODbSErVAtioNS AN FEMAIKS. .......cueitiitiieee ettt et e bbbt bbb bbbt bbbt et e b 7
1.7 ENVIronmMeNtal CONAITIONS.........coiiiiieiie ittt be e be e s be e sbe e e sbe e beenresaeenas 7
1.8 MEASUrEMENT STANTAITUS ... ..veeeeeieeer ettt se et e e s aesteseestesreseesrenrennens 7
19 APPHICADIE STANAAIAS ..ot bbb bbb bbb e b 7
L.10  CONCIUSIONS ... viitiiitee ettt sttt sttt be e e be et e s be e ebe e b e e beeebeeabesbeesbeeatesaeeebeentesaeeabeenresneennas 8
2 Test configuration of the EQUIPMENT UNCEE TEST......ccuiiiiiiiiiiiesie et 9
2.1 TEST IMOAE ...t bbb bbbt b e bt bt e bt he e b e st e s e e s b e b e b e b e ne e b e b sb e be b sbenbe e b 9
2.2 Tested channels and DAtA FALES .........cooeieiuiriie ettt b e b bbb bbb sne s 9
2.3 CONAUCTEA TESE SETUD ...ttt sttt b ettt b etk bbbtk bbbt b et bt st 9
24 RAAIATEA TEST SETUP ...ttt sttt ettt ettt e et st b et eb b e besbesb e st sbenbenbe b 10
25 Equipment used in the teSt CONTIGUIATION............oiiiiiiii e 11
I =TS A =TV | <SPS O PPRUPPPP 12
31 60dB bandwidth MEASUIEIMENT..........cciiiiiieie ittt bbb e e 12
20 05 R I 11 1 F OO S 12
3.1.2  MeasuremMeENt INSEFUMENTS ......oiviicieeceeie ettt et se et e st seesaesbeseesresresrenrenrenne s 12
N R B =Tt =] {0« BT TP PP PSPPI 12
TN =TS o] o Tor=To (U = TR UR PRSP 12
3.1.5 TestResults of the 6 dB bandwidth MeasuremMent............coovvvrieiienienieie s 12
3.1.6  Plots of the 6 dB bandwidth MEaSUrEMENT ............cccevrereriere e 13
3.2 99% Occupied BanAWIATN. ..........cc.ooi e 15
2 R I | 1 1 SO 15
3.2.2  MeasuremMeENt INSEFUMENTS ......ocviicieece et et sa e st e st saestesteseesresresrenrenrenneas 15
I T =1 8= (1] o I T PP P PR P R PRTRP 15
T =TS o] o Tor=To (U = PSRV UR PRSP 15
3.25  Test results of the 99% Occupied Bandwidth Measurement.............ccocvvvvevnivnieninsnsiesceeesese s 15
3.2.6  Plots of the 99% Occupied Bandwidth Measurement ...........cccooceviererevieninsie e 16
3.3 OULPUL POWET MEASUIEIMENT ...ttt ettt e e e b e ae e b e e e sne e e 18
T 75 R 111 1 AR 18
3.3.2  MeasuUremMENt INSEFUMENTS ......ooviicieeee ettt et et saestestesaesbesbesrenrenrenneas 18

Page 3 of 31



v
\\\\ 1111,

N Y,
re telefication iia\E\://m?: &]m\
- NS TESTING
Report number: 170600688 07 Ver 2.00 Al RVA L1171
3133 TS SBIUPD ettt bR R R R R R r e 18
TR =TS o] o 1or=To (U = UV UR PRSP 18
3.3.5  Test results of Output POWEr MEASUIEMENT.........cuiiiiiiieiiieie et 18
3.3.6  Plots of Output POWEr MEASUIEMENT .......ceiveiiierieierieisie ettt st 19
34 POWET SPECIIAI DENSITY.....cviitiiuiitiitiei ettt et e bbbt bbb e bbbt b be bt et e beeneas 21
B L LIMITeeiiiiice et b bR R R bR R R bR b b e bRt b bt 21
3.4.2  MeasuremMeENt INSEFUMENTS ......oiviicieeee ettt e st et seesaesbeseesbesbesrenrenrenneas 21
4.3 TS SBIUPD ettt R e R R R e 21
R =TS o] o 1or=To (U =PV PR PRSP 21
3.45 Testresults of Power Spectral Density Measurement ... s 21
35 Radiated spurious emissions measurement (incl. restricted band spurious emissions)..................... 22
3511 LIMIIES 1otttk b R b R R R bR £ R bRttt 22
3.5.2  Measurement iNSTIUMENTS ..ottt 22
3.5.3 TS SBIUPD ettt R R R r e 22
R =TS o] o Tor=To (U =PV UR PRSP 22
Bi0 D INOTE. ettt bbb bR bR b R £ kbR b b e e bbb bbb bR 22
3.5.6  Plots of the Radiated Spurious Emissions MEasUrEMENT.........c..cccveurrveeerierierierereeseese e seeseenees 23
3.5.7  MeasuremMent UNCEITAINTY .......ccoeiiiiiirieirieeeieniees ettt bbbt 27
3.6 AC mains conducted emissions measurement (NON-POE VEISION) ........ccccoovvievieeiesiee s 28
70 133 TSRS 28
3.6.2  MeasUremMENt INSEFUMENTS ......ocviieieece ettt et et stesaesteseesresbesreneesrenneas 28
N G T =1 85T (1] o T PP P PRSP UR PSPPI 28
384 TESEPIOCEAUIE ...ttt bbbt bbbt bbbt bbbt bt r et 28
3.6.5 Test results and plots of the AC mains conducted Mmeasurement .........c.ccocvvevvivveenenieniesesiesesnnnns 28
3.6.6  MeasuremMeNt UNCEITAINTY ........coiieiiiiicite ettt e e e ae e be b e s reesre e beeneenneenes 28
3.6.7  Plots of the AC mains conducted SpUrioUS MEASUIEMENT ...........ccccerererirereniinese e eeeeaeas 29
3.7 AC mains conducted emissions measurement (POE VEISION)........ccoueireirerieninenisienienisie s 30
T 5 R 11111 ST TS ST TSSO TSP TP PTT TP PPTO 30
3.7.2  Measurement iNSTIUMENTS .....ccooiiiiieiieese ettt 30
3723 ST SBIUPD ettt bR R R R R R R r e r e 30
B7.4  TESEPIOCEAUIE ...ttt bbb bbbt bbbt b st bbbt bt ne et b 30
3.7.5  Test results and plots of the AC mains conducted emissions measurement...........ccccceovveeeeeennne. 30
3.7.6  MeasuremMent UNCEITAINTY .......ccoiiieiieiiriesie ettt bbb 30
3.7.7  Plots of the AC mains conducted emissions MEASUrEMENT ............ccureiriirernirieesenseseeese s 31

Page 4 of 31



\\\\\\\wlll/’/
N
.. telefication

I

/, /g:\\\‘\

L T~
{,//A N TES“NG
AR
//I \\\
7 RVA L 071
Report number: 170600688 07 Ver 2.00
Summary of Test results
FCC ISED Description Section in report Verdict
15.247(a) RSS-2475.2 (1) 6dB Bandwidth 3.1 Pass
-- RSS-GEN 6.6 99% Bandwidth 3.2 Pass
15.247(b) RSS-2475.1 (2) RF output power 33 Pass
15.247(e) RSS-2475.2 (2) Power spectral density 3.4 Pass
15.247(d) RSS-2475.5 Band edge emissions - NA*)
15.209 (a) RSS-247 5.4 Radiated Spurious emissions 35 Pass
15.205 (a) RSS Gen 8.10 Spurious emissions in the restricted 3.5 Pass
bands

15.207 (a) RSS-Gen 8.8 Conducted spurious on AC mains 3.6,3.7 Pass

*)Not applicable, since the band edges of the lowest and highest channels are outside 2 MHz of the authorized
band edges.
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1 General Description

1.1 Applicant

Client name:
Address

Zip code:
Telephone:
Contact name:
E-mail:

1.2 Manufacturer

Manufacturer name:
Address:

Zip code:

Contact name::
E-mail:

1.3 Tested Equipment Under Test (EUT)

Product name:
Brand name:
Product type:

FCC ID:

ISED ID

Model(s):
Software version:
Hardware version:
Date of receipt
Tests started:
Testing ended:

Salto systems, S.L.

C/Arkotz 9 Pol. Lanbarren, Oiartzun
20180

+34 943344550
j.imedio@saltosystems.com

Mr. Juan Imedio

Salto systems, S.L.

C/Arkotz 9 Pol. Lanbarren, Oiartzun
20180

j.imedio@saltosystems.com

Mr. Juan Imedio

1Q2.0
SALTO

Data transmission equipment operating in the 2.4

GHz band
UKCIQ2

10088A-1Q2
10222, 10223, 1Q224

07-08-2017
11-08-2017
06-03-2018
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1.4 Product specifications of Equipment under test

Tx Frequency range (MHz) 2405 - 2480
Rx frequency range (MHz) 2405 - 2480
Maximum output power to antenna (dBm) 5

Antenna type chip

Antenna gain (dBi) 0.5

Type of modulation 0-QPSK, DSSS
Emission designator G1D

1.5 Modification of the Equipment Under Test (EUT)

POE version only

To minimise radiated emissions in the VHF band two capacitors (2x 4.7 nF) were added:
One between pins 3 and 7 of the PoE module, type Ag9905M, and the other between pins 3 and 5 of the same

module.

1.6 Observations and remarks

The sample features a ZigBee (IEEE 802.15.4) embedded radio and two radio modules (WiFi and Bluetooth
BLE). The product comes in three variants depending on the type of power supply:

1Q222: BLE + [EEE802.15.4 + Wifi (no POE)

1Q223: BLE + IEEE802.15.4 (POE)
1Q224: BLE + IEEE802.15.4 (no POE)

This report contains the test results of the ZigBee radio part of the 1Q2.0.

1.7 Environmental conditions

Test date 11-08-2017 16-08-2017
Ambient temperature 25°C 26 °C
Humidity 49 % 49 %

1.8 Measurement Standards

FCC KDB Publication No. 558074 DO1DTS Meas. Guidance V04

ANSI C63.10:2013

1.9 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

FCC Part 15 Subpart C §15.247, §15.207

RSS-247 Issue 2, RSS-GEN Issue 4

Page 7 of 31



vy,
\\\\\\ /7,
telefication

" I

7NN TESTING
i RVA L 071

W'\

/, /E:\\\

Q
‘7

Report number: 170600688 07 Ver 2.00

1.10 Conclusions

The sample of the product showed NO NON-COMPLIANCES to the specifications stated in paragraph 1.9 of this
report.

The results of the test as stated in this report, are exclusively applicable to the product items as identified in this

report. Telefication accepts no responsibility for any properties of product items in this test report, which are
not supported by the tests as specified in paragraph 1.9 “Applicable standards”.

All tests are performed by:

Name . ing. P.A. Suringa

Review of test methods and report by:

Name :ing R. van Barneveld

The above conclusions have been verified by the following signatory:

Date : 23-03-2018
Name :ing. K.A. Roes
Function : Coordinator Radio Laboratory

Signature
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2 Test configuration of the Equipment Under Test

2.1 Test mode

The applicant provided test mode firmware for the EUT, in which it was possible to configure the EUT into
different test channels.

2.2 Tested channels and Data rates

Technology Channels Data rate Frequency (MHz)
11 250 kbps 2405
ZigBee 19 250 kbps 2445
26 250 kbps 2480

2.3 Conducted Test setup

RF tests at antenna connector

Spectrum Analyzer

DUT

Emissions test at AC mains

Non-conductive table

Rear of EUT 1o be flush with
rear of table top

on
%ﬁﬁ . !/‘/;: 7/ 5!5::“
LA ]

DAm Termmaticn
l b |

0.4 mi to vertical ground onded T
melerence plane gm Eﬁ:‘;""ﬂ”h?l

ertical ground reference plane
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2.4 Radiated Test setup

Radiated emissions test setup 30 MHz - 1 GHz

EUT 1todm

0.8m

Turn takle Ground Plane Spectrum analyzer / Receiver

Coaxial Cable

Radiated emissions test setup above 1 GHz

20

EUT N

1.5m K— RF Absorbers

Turn table Ground Plane Spectrum analyzer / Receiver

Coaxial Cable

Page 10 of 31
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2.5 Equipment used in the test configuration

Description Manufacturer Model ID Used at Par.
Spectrum Analyzer Rohde & Schwarz FSV TE01269 31,32, 33
Spectrum Analyzer Rohde & Schwarz FSP40 TE11125 3.5
Spectrum Analyzer Rohde & Schwarz ESCI TE11128 32,36
Spectrum Analyzer Rohde & Schwarz ESR7 TE01220 3.7
Biconilog Antenna Chase CBL6112A TE00967 3.5

Horn Antenna EMCO The Electro - 3115 TEO0531 35

Mechanics Co
SAC Chamber Comtest Engineering - TE00861 35
BV
Measurement Dare Radimation 2016.2.8 3.5,3.6,3.7
software

Artificial Mains Rohde & Schwarz ESH3-Z5 TE00208 3.6,3.7
Network (AMN)

Pulse limiter Rohde & Schwarz ESH3-Z2 TEOO756 3.6,3.7
High pass filter Wainwright WHK3.0/18G-10EF TE01140 3.5

instruments
Pre-amplifier Hewlett Packard 84498 TE00092 3.5

Page 11 of 31
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3 Test results

3.1 6dB bandwidth Measurement

3.1.1 Limit

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

3.1.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.1.3 Testsetup

The test setup is as shown in chapter 2.3 of this report.

3.1.4 Test procedure
The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

3.1.5 Test Results of the 6 dB bandwidth Measurement

Technology Std. Channel Fr?&u;zr;cy Data rate 6d8 b(ir;czi;mdth
11 2405 250 kbps 1650
ZigBee 19 2445 250 kbps 1621
26 2480 250 kbps 1664
Uncertainty 1 362 kHz

Page 12 of 31
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3.1.6 Plots of the 6 dB bandwidth Measurement

6dB Bandwidth (Channel 11)

Spectrum |:%1 I
Ref Level 0.00 dBm @ RBW 100 kHz
|& Att 10 dB SWT 12 ps & YBW 300 kHz  Mode Auto FFT  Input 1 DC
@ 1Pk Max
M1[1] -15.15 dBm
d 2.4046960 GHz
-10 dém L ndp 6.00 dB
TleWx,-{_ng 1.650000000 MHz
-20 dém % factor 1457.6
=30 dBm
-40 dBm g\\‘
-50 dBm
ff,dj% \'\w
=70 dBm
-80 dBm
-90 dBm
CF 2.405 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
1 1 2 404606 GHzZ -15.15 dBm ndB down 1.65 MHz
T1 1 2.404103 GHz -21.21 dBm nde 6.00 dB
T2 1 2 405753 GHz -21.53 dBm Q) factor 1457.6
Jil e Masnas
Date: 16.AUG 2017 14:59: 41

6dB Bandwidth (Channel 19)

Spectrum IE%I I
Ref Level 0.00 dBm @ RBW 100 kHz
| ALt 10 dB  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT  Input 1 DC
@ 1Pk Max
M1[1] -14.22 dBm
a1 2.4451880 GHz
-18 dbm ndB 6.00 dB
1L T2Bw 1.621000000 MHz
20 dBrm “q factor 1508.6
=30 dBm \I\/_\\/
-40 dBm
-50 dBm
-60 dem
-70 dBm
-80 dBm
-390 dBm
CF 2.445 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Trc | ¥-value | Y-value | Function | Function Result |
M1 1 2.445188 GHz -14.22 dBm ndB down 1.621 MHz
Tl 1 2.444117 GHz -20.05 dBm ndg 6.00 dB
T2 1 2.445738 GHz -19.99 dBm Q factor 1503.6
Jil | Measuring...  WRRRNAAED W6 e
Date: 16. AUG 2017 13:47:01
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6dB Bandwidth (Channel 26)

Spectrum |n%1 I
Ref Level 0.00 dBm @ RBW 100 kHz
|& Att 10 dB SWT 12 ps & YBW 300 kHz  Mode Auto FFT  Input 1 DC
@ 1Pk Max
M1[1] -13.60 dBm
4 " 2.4796820 GHz
-10 dém ﬂﬂd ndp 6.00 dB
m1
w 1.664000000 MHz
-20 dBm W
q factar 1490.0
=30 dBm /
-40 dBm
-50 dBm
_"E,Elr‘d@)"'\f
-70 dBm
-80 dBm
-90 dBm
CF 2.48 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.479682 GHz -13.60 dBm ndB down 1.664 MHz
T1 1 2.479103 GHz -19.58 dBm nde 6.00 dB
T2 1 2.480767 GHz -19.74 dBm Q) factor 1490.0
i 16.08.2017
Jil e A

Date: 16. AUG 2017 14:57:03

Page 14 of 31



— L

Report number: 170600688 07 Ver 2.00

_telefication

3.2 99% Occupied Bandwidth

3.2.1 Limit

According to RSS-Gen 6.6.
3.2.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.2.3 Testsetup

The test setup is as shown in chapter 2.3 of this report.

3.2.4 Test procedure

1 Setthe centre frequency to the nominal EUT channel centre frequency.
Set span = 1.5 times to 0.5 times the Occupied Bandwidth.

2
3  Set VBW >3 x RBW.
4

Video averaging is not permitted. Where practical detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode(until the trace stabilizes) shall be used.

3.2.5 Test results of the 99% Occupied Bandwidth Measurement

Frequenc 99% bandwidth
Technology Std. Channel (I(\J/IHZ) y Data rate (kH2)
11 2405 250 kbps 3720
ZigBee 19 2445 250 kbps 3514
26 2480 250 kbps 3395
Uncertainty 1 362 kHz
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3.2.6 Plots of the 99% Occupied Bandwidth Measurement

99% Occupied Bandwidth (Channel 11)

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.58 dBm
Ref 5 dBm “Att 20 dB SWI 40 s 2. 404638750 GHz
1 oBwW 3] 720000000 Mz

ro Tenp T[T TT OBy
/'/\‘u/u‘k\ -23]32 dBnm
2| 403117%00 GHz

10 o

\ Tenp 2[[T1 OB
/ \’\ -22/87 dBn
L 20 j T 2| 406 00 G

il
L 40 i

T

W

.

rad

~- 60

~- 80

~- 90

Center 2.405 GHz

MHz/

Span

99% Occupied Bandwidth (Channel 19)

10 Mz

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.32 dBn
Ref 5 dBm *Att 20 dB SWI 40 ns 2. 445412500 GHz
oBwW 3]|513750000 Mz
ro + Tenp T[T TT OBy
-20]97 dBm
10 2| 443205p00 GHz
'\‘ Tenp 2[[T1 OB
\\,\‘ -21)64 dBn
~- 20 ; 'T\:”\ 21 446718Y50 GH:
- f’w ‘\W\.\
» ‘;W

‘\‘

v

Center 2.445 GHz

MHz/

Span

10 Mz

PS

3DB

PS

DB
AC
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99% Occupied Bandwidth (Channel 26)

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.56 dBn
Ref 5 dBm “Att 20 dB SWI 40 ms 2.480403750 GHz
oBwW 3| 395000000 Mz

ro t Tenp T[T TT OBy
-22]30 dBm
L 10 /«IMN 2| 478268150 Gz

/ '\ Tenp 2[[T1 OB

-21]93 dBn
- 20 L \‘\'\TZ 2| 481663F50 GH

o pr

-~

~- 90

Center 2.48 Gz 1 MHz/

Span 10 Mz

PS

3DB
AC
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3.3 Output Power Measurement

3.3.1 Limit

For systems using digital modulation in the 2400-2483.5 MHz, the limit for the peak output power is 30 dBm. If
transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the intentional
radiator shall be reduced below the above stated value by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. In case of point to point operation, the limit has to be reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

3.3.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.

3.3.3 Testsetup

The test setup is as shown in chapter 2.3 of this report.

3.3.4 Test procedure
The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

3.3.5 Test results of Output Power Measurement

Peak method
Technology Std. Channel Fr?&uﬁzr;cy Data rate Pealzggr:f:;crg())wer
11 2405 250 kbps 2.09
ZigBee 19 2445 250 kbps 1.61
26 2480 250 kbps 1.06
Uncertainty +0.63 dB
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3.3.6 Plots of Output Power Measurement

Peak Output Power (Channel 11)

Spectrum

(=)

Ref Level 10.00 dBm @ RBW 3 MHz
|& Att 20dB  SWT 1.2 ps @ VBW 10 MHz  Mode Auto FFT

® 1Pk Max

mMi[1]

0 dem

1.59 dBm|
2.405465210 GHz

/

T

y..

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dBm

CF 2.405 GHz 19400 pts

Span 10.0 MHz

H ] Measuring... '-IIIIIIII

Bt, channel: 78 : Measure RX Spurious Emission 1 - 12.5 GHz
Date: 26.0CT.2017 14:19:48

Peak Output Power (Channel 19)

™ 26.10.2017
14:19:47 7

Bt, channel: 78 : Measure RX Spurious Emission 1 - 12.5 GHz
Date: 26.0CT.2017 14:22:33

Spectrum :%1
Ref Level 10.00 dBm @ RBW 3 MHz
| Att 20 dB  SWT 1.2 ps @ VBW 10 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 1.11 dBm
M'1 2.445496130 GHz
0 dem ___\\
-10 dBm / \
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.445 GHz 19400 pts Span 10.0 MHz
—
]T Measuring... {ERERRNND i zr'i:?ézz“:;; %
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Peak Output Power (Channel 26)

Spectrum u%:

Ref Level 10.00 dBm @ RBW 3 MHz
|& Att 20dB  SWT 1.2 ps @ VBW 10 MHz  Mode Auto FFT
® 1Pk Max

mMi[1] 0.56 dBm

M1 2.480534280 GHz
0dem X

L] \\‘\

-10 dBm

~20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 19400 pts Span 10.0 MHz

H ] Measuring... JUERREEED g6 z"l:"z?."g V]

Bt, channel: 78 : Measure RX Spurious Emission 1 - 12.5 GHz
Date: 26.0CT.2017 14:24:15
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3.4 Power Spectral Density
3.4.1 Limit

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval of
continuous transmission.

3.4.2 Measurement instruments

Not applicable.

3.4.3 Testsetup

Not applicable.

3.4.4 Test procedure

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.
3.4.5 Test results of Power Spectral Density Measurement

Since the peak output power values are well below 8 dBm/3 kHz, the power spectral density limit is considered
to be met.
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3.5 Radiated spurious emissions measurement (incl. restricted band spurious emissions)

3.5.1 Limits

In any 100 kHz bandwidth outside the operating frequency band, the RF power 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 a RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with
the peak conducted power limits.

Attenuation below the general limits specified in §15.209 (a) is not required.

In addition, radiated emissions which fall in the restricted bands, as defined in 815.205(a), must also comply
with the limits specified in §15.209(a) (see below).

Frequency (MHz) Field strength (uV/m) Measurement distance(m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30 30 30
30-88 100 3
88 -216 150 3
216-960 200 3
Above 960 500 3

3.5.2 Measurement instruments

The measurement instruments are listed in chapter 2.5 of this report.
3.5.3 Testsetup

The test setup is as shown in chapter 2.4 of this report.

3.5.4 Test procedure

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average detector.

Other details are according to KDB Publication 558074 V04, sections 11.3 and 12.1.
3.5.5 Note

In the frequency range of 1 — 18 GHz the green trace is measured using a peak detector and the red
trace is measured using an average detector. The top limit line represent the peak limit and the
bottom limit represents the average limit.
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3.5.6
30 - 1000 MHz

Plots of the Radiated Spurious Emissions Measurement

Vertical polarization

Low ch

= 15.209/15.109 and15.247 ——— RBW: 120 kHz, Vertical Max Peak

e

W
S

ity

Electrical Field (dBuv/im)

1=

me

|
AL |
Wdgll | T g, i . —_

30M 50 M 100M 200 M 300 M

Frequency (Hz)

Mid ch

15.209/15.109 and15.247

RBW: 120 kHz, Vertical Max Peak

e

J«‘JWWM k

Electrical Field (dBuVv/m)

N
S

=

=
5,

M‘»Wlf‘y

Y“ \
‘ ‘1‘\’VWWWM»’“~UWWM‘!*“ Wi -

30M 50 M 100M 200 M 300 M

Frequency (Hz)

High ch

15.209/15.109 and15.247

RBW: 120 kHz, Vertical Max Peak

S
]

P

Electrical Field (dByv/m)

N
S

’J\L‘W

"
W. | | Nﬂfm |
i Wm afh] J"WWWNWWW y MW’W

50 M 100M 200 M 300 M

Frequency (Hz)

Page 23 of 31



telefication

Lt

Report number: 170600688 07 Ver 2.00

Horizontal polarization
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1-18GHz
Vertical polarization
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Horizontal polarization
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18 GHz to 26.5 GHz
Spectrum ] n%?
Ref Level -10.00 d&ém @ RBW 100 kHz
Att 10de  SWT 30 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM1[1] -69.54 dBm
18.0000 GHz|
-20 dem
-30 dBm
-40 dBm
-50 dem
. -60 dBm
Mid ch
! |
R v APPSO e T S e
-80 dBm
-90 dBm
-100 dBm
Start 18.0 GHz 691 pts Stop 26.0 GHz
H ] Measuring...  WUNNANAAD i 24082017 y
Bt Channel: 37 : Measure Occupied Bandwidth
Date: 24.AUG.2017 14:50:00

Note: The measurement above is performed as a pre-scan (middle channel only) on the temporary
antenna connector. As no spurious emissions above the test system noise floor are observed, the
radiated measurement is omitted.

3.5.7 Measurement Uncertainty

Measurement uncertainty Radiated emissions below 1 GHz

Horizontal polarization

30 - 200 MHz 4.5dB

200 — 1000 MHz 3.6dB
Vertical polarization

30 - 200 MHz 5.4 dB

200 — 1000 MHz 4.6 dB

Measurement uncertainty Radiated emissions above 1 GHz

| 1000- 18000 MHZ |

5.7dB

Measurement uncertainty Conducted emissions above 1 GHz

| 18000- 26500 MHZ |

Not applicable
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3.6 AC mains conducted emissions measurement (non-PoE version)

3.6.1 Limit
According to 15.207 (a)
an intentional radiator that is designed to be connected to the public utility (AC) power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table.

Frequency of emis- Conducted limit (dBuV)
sion (MHz) Quasi-peak Average
0.1505 ............ - 66 to 56" ............. 56 to 46°
055 e 56 s 45
530 oo B0 e, 50

‘Decreases with the logarithm of the frequency.
3.6.2 Measurement instruments
The measurement instruments are listed in chapter 2.5 of this report.
3.6.3 Testsetup
The test setup is as shown in chapter 2.4 of this report.
3.6.4 Test procedure
According to ANSI C63.10: 2013, section 6.2.
3.6.5 Test results and plots of the AC mains conducted measurement
See next page.
3.6.6 Measurement uncertainty
+/-3.6 dB
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3.6.7 Plots of the AC mains conducted spurious measurement
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3.7 AC mains conducted emissions measurement (POE version)

3.7.1 Limit
According to 15.207 (a)
An intentional radiator that is designed to be connected to the public utility (AC) power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table.

Frequency of emis- Conducted limit (dBuV)
sion (MHz) Quasi-peak Average
01505 s 66 to 56" ............. 56 to 46°
0.55 s BB .conecinnecinnans 45
530 ieceeaaen B0 e, 50

*Decreases with the logarithm of the frequency.

3.7.2 Measurement instruments

The measurement instruments are listed in chapter 2.3 of this report.
3.7.3 Testsetup

The test setup is as shown in chapter 2.2 of this report.

3.7.4 Test procedure

According to ANSI C63.10: 2013, section 6.2.

The sample is power supplied by the PoE (power over Ethernet) injector.
The test is performed on the AC terminals of the PoE injector, while a ping test is running on the Ethernet
connection.

3.7.5 Test results and plots of the AC mains conducted emissions measurement
See next page.

3.7.6 Measurement uncertainty

+/-3.6 dB
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3.7.7 Plots of the AC mains conducted emissions measurement
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