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Laboratory information

Accreditation

Telefication complies with the accreditation criteria for test laboratories as laid down in ISO/IEC 17025:2017.
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).

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: NLOOO1.

Telefication is a Wireless Device Testing laboratory recognized by Innovation, Science and Economic

Development Canada to test to Canadian radio equipment requirements.

Telefication is a registered Conformity Assessment body (CAB) under the Japan-EC MRA (Agreement on Mutual
Recognition between Japan and the European Community). The registration number is: 201.

Documentation

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

Kiwa Telefication BV

Test Site location

Wilmersdorf 50
7327 AC Apeldoorn
The Netherlands

Tel. +31 88998 3393

Test Site FCC

NLOOO1
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Revision History

Version Date Remarks By
v0.50 19-03-2021 Draft version K.K.
v1.00 04-06-2021 Release version RvB
v2.00 04-07-2022 Updated chapters 2.4/3.4.5/3.5.4 RvB
V3.00 13-09-2022 Updated chapter 3.5.6 RvB
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Summary of Test results
FCC ISED Description Section | Verdict
in report
125 kHz bandwidth mode (FHSS)

15.247(d) RSS-Gen 8.9 Radiated spurious emissions 3.5 Pass
15.209 (a) RSS-247 5.5
15.205 (a) RSS Gen 8.10 Spurious emissions in the restricted bands 3.5 Pass
15.247 (a) RSS-247 5.1 (a) 20 dB bandwidth 33 Pass

-- RSS-Gen 6.7 99% bandwidth 34 Pass
15.247 (b) RSS-247 5.4 RF output power 3.1 Pass
15.247 (e) RSS-247 5.2 (b) Power spectral density 3.2 Pass
15.247 (d) RSS-247 5.5 Band edge 3.6 Pass
15.247(f) RSS-247 5.3 (a) Average time of occupancy 3.7 Pass
15.247(a) 15.247 (a) Carrier frequency separation 3.8 Pass
15.247(a) 15.247 (a) Number of hoping frequencies 3.9 Pass

500 kHz bandwidth mode (DTS)

15.247(d) RSS-Gen 8.9 Radiated spurious emissions 3.5 Pass
15.209 (a) RSS-247 5.5
15.205 (a) RSS Gen 8.10 Spurious emissions in the restricted bands 3.5 Pass
15.247(a) RSS-247 5.2 (a) 6 dB bandwidth 33 Pass

-- RSS-Gen 6.7 99% bandwidth 34 Pass
15.247 (b) RSS-247 5.4 RF output power 3.1 Pass
15.247 (e) RSS-247 5.2 (b) Power spectral density 3.2 Pass
15.247 (d) RSS-247 5.5 Band edge 3.6 Pass

Page 6 of 42




___ telefication
J -

Report number: 200701990 004 Ver 3.00

i
\\\\ | ////

SN2,

RN b

A7~ TESTING
//”/u||\\‘\\\ HUA |~ UZ]

1 General Description

1.1 Applicant

Client name:
Address:

Zip code:
E-mail:
Contact name:

1.2 Manufacturer

Client name:
Address:

Zip code:
E-mail:
Contact name:

1.3 Tested Equipment Under Test (EUT)

Product name:
Brand name:
FCCID:

IC:

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

Rockwool BV

Industrieweg 15, Roermond, The Netherlands
6045 JG

Edwin.dilling@grodan.com

Mr. E. Dilling

Rockwool BV

Industrieweg 15, Roermond, The Netherlands
6045 JG

Edwin.dilling@grodan.com

Mr. E. Dilling

Rootzone Sensor

ROCKWOOL, Grodan, GroSens
2AUKP-RZ002

25447-RZ002

GS21Rz03

11-09-2020
11-09-2020
16-03-2021
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1.4 Product specifications of Equipment under test

Tx Frequency: 902 - 928 MHz
Rx frequency: 902 — 928 MHz
Antenna type PCB Antenna
Antenna gain: -4.9 dBi

Type of modulation:

Chirp spread spectrum (CSS)

Emission designator

510KG1D

1.5 Environmental conditions

Test date 14-09-2020 | 05-10-2020 11-03-2021 16-03-2021
Ambient temperature 22.7°C 20.7°C 21.3°C 21.1°C
Humidity 50.3 % 58.5 % 35.8% 326%

1.6 Measurement standards

e ANSIC63.4:2014
e ANSIC63.10:2013

1.7 Applicable standards

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

following standards:

e FCCPart 15 Subpart B §15.109
e FCCPart 15 Subpart C §15.209
e FCCPart 15 Subpart C §15.247

e RSS-Gen Issue 5
e RSS-247 Issue 2

1.8 Observation and remarks

The RF section of the EUT was modified to suppress spurious emission, all test have been performed with this

modification in place..
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1.9 Conclusions

The sample of the product showed NO NON-COMPLIANCES to the specifications stated in paragraph 1.7 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 1.7 “Applicable standards”.

All tests are performed by:

Name : Koray Korcum under supervision of ing. R. van Barneveld

Review of test methods and report by:

Name :ing. R. van Barneveld

The above conclusions have been verified by the following signatory:

Date :13-09-2022
Name : Raoul Tolud, MSc
Function : Test Engineer
Signature : Y

{ I e

1

B
//
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2 Test configuration of the Equipment Under Test

2.1 Test mode

The applicant provided test mode firmware for the LoRa radio, in which it was possible to configure the radio

to transmit continuously.

2.2 Tested channels and Data rates

Technology Channels Bandwidth (kHz) Frequency (MHz) Power setting
1 125 902.3 15
32 125 908.7 15
Lora 64 125 914.9 15
1 500 903 15
500 914.2 15
16 500 927.5 15

2.3 Test setups

Radiated emissions test setup 9 kHz — 30 MHz

3.0m

F 3

0.Bm

Turn table

Ground plane

Receiver
—

B
L)
i
i

Active loop antenna
—

Coaxial cahlel

Page 10 of 42



telefication

Report number: 200701990 004 Ver 3.00

EUT

0.8m

Radiated emissions test setup 30 MHz - 1 GHz

1todm

EUT

Turn table Ground Plane

Radiated emissions test setup above 1 GHz

Z_ RF Absorbers

Turn table Ground Plane

Spectrum analyzer [ Receiver
Coanial Cable
) 1 /
\
\
\
1to4m
] N
Spectrum analyzer / Receiver
Coaxial Cable
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2.4 Equipment used in the test configuration

Description Manufacturer Model ID Cal. Done Cal. due date Used at
date Par.
EMI Receiver | Rohde & Schwarz ESR7 114534 01-2022 01-2023 3.5
Spectrum Rohde & Schwarz FSP40 114742 03-2022 03-2023 3.5
analyzer
Spectrum Rohde & Schwarz FSV40 114527 05-2022 05-2023 3.1-3.9
Analyzer
1.1 GHz HPF Wainwright WHK1.1/15G-10EF TEO1139 01-2021 01-2024 3.5
Active loop EMCO 6502 114515 01-2022 01-2024 3.5
antenna
Biconilog Chase CBL6112A 114516 03-2021 03-2024 3.5
antenna
Horn antenna EMCO 3115 114607 01-2021 01-2024 3.5
Preamplifier pComp Nordic MCNA-40-0010800-25- 114690 01-2022 01-2023 3.5
1-18 GHz 10P
. Radimation Version - -
Test software Raditeq 2021.1.9 - 3.5

2.5 Sample calculations

All formulas for data conversions and conversion factors are reported in chapter 4 of this test report.
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3 Test results

3.1 Output Power Measurement

3.1.1 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.

3.1.2 Measurement instruments

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

3.1.3 Test setup

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

3.1.4 Test procedure

The testing follows FCC KDB Publication No. 558074 DO1 DTS Meas. Guidance v05.

IRN 014 - RF power (W) - Method 1 — AVGSA (DTS) according to ANSI C63.10.

3.1.5 Test results of Output Power Measurement

. Average Average
Technology Channel Frequency Data rate Bandwidth output power output power
Std. (MHz) (kHz) (dBm) Corrected
(dBm)
Low 902.3 5470 125 -1.87 0.21
LoRa Middle 908.7 5470 125 -1.05 1.03
High 914.9 5470 125 -1.64 0.44
Low 903.0 5470 500 -6.84 1.23
LoRa Middle 914.2 5470 500 -7.41 0.66
High 927.5 5470 500 -7.22 0.85
Uncertainty +0.71dB

Note: 125 kHz bandwidth, DC correction factor = 2.08 dB. 500 kHz bandwidth, DC correction factor = 8.07 dB.
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3.2 Power Spectral Density

3.2.1 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.

3.2.2 Measurement instruments

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

3.2.3 Test setup

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

3.2.4 Test procedure

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05.
IRN 030 - Spectral power density (W per n.Hz) - Method 5 — Peak method PKPSD (PSD in 3 kHz band)

3.2.5 Test results of Power Spectral Density Measurement

Power spectral density

. PSD
Tecl;:\:l).logy Channel Fr((e:nu:zr;cy Data rate Bar(mlc(:ll:\lz I)d th ( dan/S: KHz) Corrected
(dBm/3 kHz)

Low 902.3 5470 125 -2.53 -0.45

LoRa Middle 908.7 5470 125 -1.42 0.66

High 914.9 5470 125 -1.26 0.82

Low 903.0 5470 500 -15.38 -7.31

LoRa Middle 914.2 5470 500 -15.07 -7.00

High 927.5 5470 500 -14.77 -6.70

Uncertainty +0.71dB

Note: 125 kHz bandwidth, DC correction factor = 2.08 dB. 500 kHz bandwidth, DC correction factor = 8.07 dB.
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3.3 99% Occupied Bandwidth

3.3.1 Limit

According to RSS-Gen 6.7

3.3.2 Measurement instruments

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

3.3.3 Test setup

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

3.3.4 Test procedure

IRN 017 - Occupied bandwidth (Hz) Method 1 — XX % power bandwidth.

el N

Set the centre frequency to the nominal EUT channel centre frequency
Set span = 1.5 times to 0.5 times the Occupied Bandwidth
Set VBW 2= 3x RBW

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.

3.3.5 Test results of the 99% occupied bandwidth measurement

Technology Std. Channel Frt::\]nu:zr;cy 99% ':i:g)‘mdth
Low 902.3 128
LoRa Middle 908.7 129
High 914.9 129
Low 903.0 504
LoRa Middle 914.2 497
High 927.5 510
Uncertainty + 12 kHz
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3.3.6 Plots of the 99% occupied bandwidth measurement

125 kHz
Channel Low

Spectrum

Ref Level 30.00 dém @ RBW 5 kHz
45dB  SWT 379.2 us @ YBW 20 kHz  Mode 4uto FFT

@ 1Pk Max

M1[1] 13.81 dBm|
902.25745760 MHz
T Oce By 128.405362332 kHz|

104 PN

-10dl

-20d

o0

-40d

-50 d

-60 d

CF 902.3 MHz 32001 pts Span 300.0 kHz
Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result
ML 1] 902,2574576 MHz 13,81 dBm
Tl 1| 902,23403019 MHz 2.36 dBm Oce Bw 128408362332 kHz
T2 1| 002.36243555 MHz 2,88 dBm

Channel Mid
Spectrum

Ref Level 30.00 dém © RBW 5 kiz
aAtt 45 B SWT 379.2 s @ VBW 20 kHz _Mode &uto FFT
@ 1Pk Max
M1[1] 12.35 dBm
908.68577860 MHz]
and e Occ B 129.314708015 kHz|
104 PN
yj/ e
od
-10d
204
-30d
-40d
-s0d
-60d
CF 008.7 MHz 32001 pts Span 300.0 kHz
marker
Type | Ref | Tre | X-value Y-value | Function Function Result |
M1 508.6857786 MHz 12.35 dém
T1 1| 908.63322336 MHz 1.53 dBm Occ Bw 129.314708915 kHz
T2 1| 908.76253867 MHz 2.77 dBm

Channel High
Spectrum | &

Ref Level 30.00 dBm @ RBW S kHz

Att 4508 SWT 379.2 ps @ VBW 30 kHz  Mode Auto FFT

@ 1Pk Max

M1[1] 13.96 dBm|

P 914.85732630 MHZ

20 G Oce Bw 129.174088310 kHz]

Lm M ]
0d AL
yj’/ =

ou it

-10d

-20d

| a0

-40d

S0 d

60 d

CF 914.9 MHz 32001 pts Span 300.0 kHz

Marker

Type | Ref | Tre | X-value Y-value | _Function Function Result |
M1 T 914.6573263 MHz 13.96 dBm
TL 1 914.83330833 MHz 1.72 dBm Oce Bw 129.17408831 kHz
T2 1] 91496248242 MHz 2.96 dBm
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Spectrum

500 kHZ
Channel Low

Ref Level 30.00 dém
Att 45 di

@ RBW & kHz
SWT 379.2 us @ YBW 20 kHz  Mode 4uto FFT

@ 1Pk Max

M1[1]

Occ Bw

5.54 dBm|
903.0582480 MHz|
504.796725102 kHz|

afin mliﬁmhm..m

-10d

J %

-20 d

30 d

-40 d

ettt

T i)

-60 d

CF 903.0 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function Function Result |
M1 1 903.058248 MHz 5.54 dBm
T1 1 902.7480704 MHz -7.84 dBm Occ Bw 504.796725102 kHz
T2 1 903.2528671 MHz -7.63 dBm

Spectrum

Channel Mid

(%]

Ref Level 30,00 dBm

@ RBW 5 kHz

Att 45 dB SWT 379.2 ps @ YBW 20 kHz  Mode &uto FFT
@ LPk Max
M1[1] 6.00 dBm|
914.1535010 MHz|
eod OccBw 497.421955564 kHy|
10 di AL
0d nﬂ(\ Wi,
T;/ " \')(2
-10dl / \‘\
-20 dl M[/ \\“
-30 dl
_and WM M W
60 d
CF 914.2 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X%-value | Y-value |__Function | Function Result |
M1 1 914.153501 MHz 6.00 dem
T1 1 913.9523827 MHz -6.42 dém Qcc Bw 497.421955564 kHz
T2 1 914,4498047 MHz -7.44 dBm

Spectrum

Channel High

(=

Ref Level 30.00 dBm

@ RBW 5 kHz

45 dB  SWT 370.2 ps @ VBW 30 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 6.10 dBm|
P 927.4532510 MHZ|
20 Oce Bw 510.734039561 kHz|
10 df s
nﬂ Lty
od Tf bty ,,%
-10d rJ‘F \.\
-20 dl \ﬁm’ﬁ! n'l\\k
-30d MY
-40d g
NMW "
60 d

CF 927.5 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | _Function Function Result |
M1 1 927 453251 MHz 6.10 dBm
T1 1 927.2435705 MHz -6.25 dBm Occ Bw 510.734039561 kHz
T2 1 927.7543046 MHz -6.43 dBm
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3.4 6dB and 20 dB bandwidth Measurement

3.4.1 Limit

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

3.4.2 Measurement instruments

The measurement instruments are listed in chapter 2.3 of this report.
3.4.3 Test setup

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

3.4.4 Test procedure

Tests according to ANSI C63.10
IRN 017 - Occupied bandwidth (Hz) Method 4 — DTS Bandwidth.

3.4.5 Test Results of the 6 dB and 20 dB bandwidth Measurement
6 dB bandwidth (500 kHz mode)

Technology Std. Channel Frt(e:ﬂu:zr)lcy Data rate 6d8 ?E:S)Wldth
Low 902.3 1 Mbps 538
LoRa Middle 908.7 1 Mbps 540
High 914.9 1 Mbps 541
Uncertainty +36.2 kHz
20 dB bandwidth (125 kHz mode)
Technology Std. Channel Fr(::nu:zr;cy Data rate 2048 (l:(aanc;Imdth
Low 903 1 Mbps 161
LoRa Middle 914.2 1 Mbps 162
High 927.5 1 Mbps 160
Uncertainty +36.2 kHz

3.4.6 Plots of the 6 dB and 20 dB bandwidth measurement

See the next page.
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3.4.7 Plots of the 6 dB and 20 dB bandwidth measurement

20dB (125 kHz mode)
Channel Low

Spectrum D%I
Ref Level 22.00 dém © RBW 10 kHz
Att B0 di SWT 180.5 ps @ VBW 30 kHz Mode Auto FFT  Input 1 DC
PS P
(@ 1Pk Max
M1[1] 9.47 dBm)|
1 902.3000000 MHZ|
10d 20.00 dB|
Bu 160.917000000 kHz,
04 Q factyr 5607.2]
o >
-10 d
-20 d
30 d
o d ]
S0 d
-60 df
70
CF 902.3 MHz 32001 pts Span 500.0 kHz
Marker
Type | Ref | Tre | X%-value | Y-value | Function | Function Result |
ML 1 902.3 MHz 9,47 dbm ndB down 160,917 kHz
TL 1 902,220112 MHz -10,53 dim ndp 20,00 dB
T2 1 902,381029 MHz -10,52 dBm Q factar 5607.2
T.05.7021
M T e T
Spectrum D%I
Ref Level 22.00 d&m © RBW 10 kHz
Att 60dE  SWT 1805 us ® VBW 30 kHz  Mode Auto FFT  Input 1DC
PS PA
(@ 1Pk Max
ML[1] 9.35 dBm|
1 908.7000000 MHZ|
104 20.00 dB|
Bu 161.807000000 kHz
od Q factyr 5615.9|
< 2
-100d
-20 df
30 d
40 d
P
-50 df
60 d
70 d
CF 908.7 MHz 32001 pts Span 500.0 kHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 908.7 MHz 9,35 dBm ndB down 161,807 kHz
TL 1 908.619503 MHz -10,65 dBm ndb 20,00 dB
T2 1 908.76131 MHz -10.66 dBm Q factor 5615.9
i ] Measuring... T ) e iaes y
Channel High
Spectrum
Ref Level 22.00 dém © RBW 10 kHz
Att 60dB  SWT 189.5 ps @ VBW 30 kHz  Mode Auto FFT  Input 1DC
PS5 PA
@ 1Pk Max
MIL1] 9.24 dBm|
i 914.9000000 MHz|
10l 20.00 dB|
Bw 160.495000000 kHz|
od Q factyr 5700.5|
/ 2
-10 df / \
20 d
30 d
60 d
=700 d
CF 914.9 MHz 32001 pts Span 500.0 kHz
marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
25 1 914.9 MHz 9.24 dbm ndB down 160,495 khz
TL 1 914.520565 MHz -10.76 dBm ndb 20.00 dB
T2 1 914.98106 MHz -10.76 dBm Q factor 5700.5

i

] Measuring...

e
) b vy
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6 dB (500 kHz mode)

Channel Low

Spectrum n%:
Ref Level 22.00 dBm © RBW 50 kHz
Att 60 dB SWT 37.8 ps @ VBW 100 kHz Mode Auto FFT  Input 1 DC
PS A
(@ 1Pk Max
M1[1] 10.19 dBm|
i 0902.0000000 MHZ
10 T IO J2 6.00 dB|
/Vl/ Bw 538.155000000 kHz|
od Q factor 1678.0
-10d
=20 dI
0 \—“
“0d
S0 d
-60 di
704
CF 903.0 MHz 32001 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 903.0 MHz 10.19 dBm ndé down 538,155 kHz
T1 1 902,73404 MHz 4.19 dBm nde 6.00 db
T2 1 903.272195 MHz 4.19 dBm Q factar 1678.0
- W7 052021
)i | Measuring... WRRRNNNAD Wk e

Channel Mid

Channel High

Spectrum n?
Ref Level 22.00 dBm © RBW 50 kHz
Att 60 dE  SWT 37.8 s @ VBW 100 kHz Mode Auto FFT  Input 1DC
PS P&
[@1Pk Max
M1[1] 9.68 dBm
1 914.2000000 MHz|
104l I B T2 6.00 dB|
Bw 539.749000000 kHz
od Q factor 1693.8|
-10 I
-20 di
=0 MS~—_]
-50 dI
-60 d
70 d
CF 914.2 MHz 32001 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 914.2 MHz 9.68 dBm ndB down 539,749 kHz
T1 1 913.933055 MHz 3.68 dBm ndB. 6.00 dB
T2 1 914.472804 MHz 3.68 dBm Q factor 1693.8
. V05,2021
T T eesarna- e,

Spectrum L
Ref Level 22.00 dBém @ RBW 50 kHz
Att 60 dE  SWT 37.8 ps @ YBW 100 kHz Mode Auto FFT  Input 1DC
PS P&
[@1Pk Max
M1[1] 9.41 dBm
1 927.5000000 MHz|
10 di T T2 6.00 dB|
Bwr 540.967000000 kHz
od Q factor 1714.5]
-10dl
-20 d|
30d =
| penclm
sad
60 di
-70 d|
CF 927.5 MHz 32001 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 927.5 MHz 9,41 dBm ndB down 540,967 kHz
T1 1 927.230946 MHz 2.41 dBm ndg 6.00 de
T2 1 927.771913 MHz 2,41 dBm Q factaor 1714.5
- V05302
T T essuna !
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3.5 Radiated spurious emissions

3.5.1 Limit
Frequency (MHz) Field strength (uWW/m) | Field strength (dBuV/m) Measurement distance(m)
0.009 — 0.490 2400/F(kHz) 20*{log[2400]-log[F(kHz)]} 300*
0.490-1.705 24000/F(kHz) 20*{log[24000]- 30*
log[F(kHz)]}
1.705-13.11 30 29.5 30*
14.01-30.0
30 -88 100 40 3
88-216 150 43,5 3
216-960 200 46 3
Above 960 500 54 3

*Note: Limit lines in the plots corrected to 3m measurement distance according to the method described in

ANSI C63.10-2013, clause 6.4

3.5.2 Measurement instruments

The measurement instruments are listed in chapter 2.3 of this report.
3.5.3 Test setup

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

3.5.4 Test procedure

9 kHz — 30 MHz: According to ANSI C63.10-2013
30 MHz to 26.5 GHz: According to ANSI C63.10-2013

9 kHz to 30 MHz: IRN 026 — Method 10
30 MHz to 1 GHz: IRN 026 — Method 1
1 GHz to 18 GHz: IRN 026 — Method 2

3.5.5 Measurement Uncertainty

Frequency range Polarization Uncertainty
9 kHz — 30 MHz -- +1.6 dB
Horizontal +4.5dB
30200 MHz Vertical i5.4d
Horizontal +3.6 dB
Horizontal 15.7 dB
L 18GH: Vertial +5.7 dB
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3.5.6 Plots of the Radiated Spurious Emissions Measurement
9 kHz to 150 kHz

RadilMation
o FCC 15.209: 9 kHz - 30 MHz ——— RBW: 200 Hz, Vertical Max Peak
r —
- \
|

o ol

[ I
E [
% [
g,
s
o -
w -
1L
3 L
L

ot s M ot AR
N S T
9k 20k 30k 50k 100 k 150 k
Frequency (Hz)
150 kHz to 30 MHz
Radil\fation|
FCC 15.209: 9 kHz - 30 MHz ——— RBW:9kHz, Vertical Max Peak
~

Electrical Field (dByv/m)

£
3
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500 kHz bandwidth mode

30 MHz to 1 GHz

Vertical polarization

Radilfation
e 15.209/15.109 and ICES-003 —— RBW: 120 kHz, Vertical Max Peak
8
g
Low ch 3
I
E |
A
g
R Tt
P, ot
A"I"J\A; Il \N/V‘/\\/«/\,V ,_/‘V‘\‘LW’N I
; T
”v»w J ‘v ] W MYy A"ﬂr"’/
s XNy (T8 1 Y I
W s Toom o W M 6
Frequency (Hz)
RadilMation
e 15.209/15.109 and ICES-003 RBW: 120 kHz, Vertical Max Peak
B
£ .
g
Mid ch
3 J
E I
Ad M
A
AT
| e
he, I o
“n " R
W A
W oM oM 200 W W 6
Frequency (Hz)
RadiMation
e 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Vertical Max Peak
€ I
g |
High ch 3
i, R 0
Yl >
Fl [
I‘Mm""w T f o
i v WW
w,fm,w 0
M 50M 100M 200M 300M 500 M 1G
Frequency (Hz)

Note: the peak seen in the plot is the fundamental frequency, and is not subject to the limit in the plot.
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30 MHz to 1 GHz
Horizontal polarization
RadiMation
e 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Horizontal Max Peak
£ I
g I
Low ch H WJ
3 (W
5 b P
ias
MWWJHW
M 50M 100M 200M 300M 500 M 1G
Frequency (Hz)
RadiMation
e 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Horizontal Max Peak
| -
Midch |
ﬁé 1] MMW(OWMM
MM
T s
*‘Hﬁ Y RSV W P
A A
30M 50M 100M 200M M 500 M 1G
Frequency (Hz)
Radilation
e 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Horizontal Max Peak
: -
Highch | :
g bl W
5 MWN
i 5 % A LSNP "
WWNWMVWM
M 50M 100M 200 M M M 1G
Frequency (Hz)

Note: the peak seen in the plot is the fundamental frequency, and is not subject to the limit in the plot.

Page 24 of 42



E telefication

Report number: 200701990 004 Ver 3.00

125 kHz bandwidth mode

30 MHz to 1 GHz
Vertical polarization

RadilMation
1520815109 ond I0ES-003 RBIW: 120 Kb, Vertcal M Peck
g
H
g
Low ch F
]
Ny
WM
20 AW d
e
[ £/
" !
?M‘VW, M/ oV
AT -
[ W, P TV P
" b
M M 100 M 200M 300M 500 M 1G
Frequercy (H2)
RadiMation
e 15.209/15.109 and ICES-003 e RBW: 120 kHz, Vertical Max Peak
|
Mid ch [ |
"
il
.
iwu el
L W
'k'wnu _ ot 'W
X W AT W‘W\W"/wf\"’
£ 50M 100 M 200M M 500 M 1G
Frequency (Hz)
RadilMation
e 15.209/15.109 and ICES-003 e RBW: 120 kHz, Vertical Max Peak
. |
High ch [ I
S
[ v
¥ !
P, [
7 MW vwml I A
I M erwww
MAARA A
M 50M 100M 200 M M 500 M 1G
Frequency (Hz)

Note: the peak seen in the plot is the fundamental frequency, and is not subject to the limit in the plot.
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30 MHz to 1 GHz

Horizontal polarization

Radilation
e 15.209/15.109 and ICES-003 —— RBW: 120 kHz, Horizontal Max Peak
w0
B
£ |
Low ch H
I
& |
L
i e
w’” M‘\N\M LR MM
M, ind W
M 50 M 100M 200 M 300 M M 1G
Frequency (Hz)
RadiMation
e 15.209/15.109 and ICES-003 RBW: 120 kHz, Horizontal Max Peak
E
£ |
g
Mid ch 3
I
& |
e
A W,;MNW”’M
M‘, J WW
W A
M 50M 100M 200 M M M 1G
Frequency (Hz)
RadiMation
em— 15.209/15.109 and ICES-003 ——— RBW: 120 kHz, Horizontal Max Peak
£
£ |
High ch 3
B J
E I
oM
,(WJWWM ll
Py s vy
M 50M 100M 200M M M 1G
Frequency (Hz)

Note: the peak seen in the plot is the fundamental frequency, and is not subject to the limit in the plot.
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500 kHz bandwidth mode

1 GHz to 10 GHz

Vertical polarization

Low ch

e Limit Average 1- 18GHZ e Limit Peak 1- 18 GHz.

RBW: 1MHz, Vertical Max Average

——— RBW: 1 MHz, Vertical Max Peak

RadiMation

Electrical Field (dBivim)

>

e
1G 2G 3G 5G 10G
Froquency (H2)
RadiMation
e LimitAverage 1- 18GHZ  emmmmm Limit Pek 1- 18 GHz RBW: 1 MHz, Vertical Max Average RBW: 1 MHz, Vertical Max Peak
;
B
H
E
Mid ch 2 W WW
., — it
: M [pm—— el | et
W W)
AT I
[ W""\N“ N
1G 2G 3G 5G 106G
Frequency (Hz)
RadiMation
‘e Limit Average 1- 18 GHz. e Limit Peak 1- 18 GHz RBW: 1 MHz, Vertical Max Average RBW: 1 MHz, Vertical Max Peak
B
o
E X
H
g
High ch H
i
- b A

M%MMWWMWW

)
T
L
i

A

3G

Frequency (Hz)
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1 GHz to 10 GHz

Horizontal polarization

RadilMation
‘e Limit Average 1- 18 GHz e Limit Peak 1- 18 GHz ——— RBW: 1 MHz, Horizontal Max Average ‘——— RBW: 1 MHz, Horizontal Max Peak
»
1
O
£
3
L h 25
OW C 2
2 W““M
8, i N bl
[ M
L A A L, A1
1G 2 3G 5 10G
Frequency (Hz)
RadiMation
e Limit Average 1- 18GHZ  emmmmm Limit Peak 1- 18GHz ~ ——— RBW: 1 MHz, Horizontal Max Average  ——— RBW: 1 MHz, Horizontal Max Peak
1
£
H
g
Mid ch 8 e
g, i1 . AW LV
r MW WW
m MW
Ak g J U NN Vol
[ L/\ P R
1G 2G 3G 5G 106G
Frequency (Hz)
RadiMation
e LiMit Average 1- 18GHZ e Limit Peak 1- 18 GHz RBW: 1 MHz, Horizontal Max Average ——— RBW: 1 MHz, Horizontal Max Peak
B
H
g
High ch 3
3 WW Pt
. KWNW s YW
W ’\/J.n,/w‘/'“’"
P py————— |1
M O e ity
i MW’
N W
1G 2G 3G 5G 110G
Frequency (Hz)

Note: the peaks founds in the frequency range 1 — 10 GHz are not in a restricted band according to 15.205.
and shall be at least 20 dB below the level of the fundamental frequency, in any 100 kHz band width
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Measured peaks

Low channel
Frequency | Peak Peak Average | Average | Status | Angle Height | Polarization
Limit Limit
1,804 GHz 61,2 85.41 59,8 65.41 Pass 360 4m Vertical
dBuV/m | dBuV/m | dBuV/m | dBuV/m degrees
Mid channel
Frequency Peak Peak Average | Average | Status | Angle Height | Polarization
Limit Limit
1,817 GHz 60,1 85.41 57,4 65.41 Pass 360 4m Vertical
dBuv/m | dBuV/m | dBuV/m | dBuV/m degrees
High channel
Frequency Peak Peak Average | Average | Status | Angle Height | Polarization
Limit Limit
1,829 GHz 59,3 85.41 56,1 65.41 Pass 0 1,5m Horizontal
dBuV/m | dBuV/m | dBuV/m | dBuV/m degrees
1,829 GHz 58,4 85.41 55,4 65.41 Pass 360 3,5m Vertical
dBuv/m | dBuV/m | dBuV/m | dBuV/m degrees
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125kHz bandwidth mode
1 GHz to 10 GHz

Vertical polarization

e Limit Average 1- 18GHZ  emmmmm Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Average

—— RBW: 1MHz, Vertical Max Peak

RadilMation

Low ch

Electrical Field (dBLV/m)

E
|

a L
WAL

1

o %‘\memmw Y

S

3

mr\/\W

3G

Frequency (Hz)

e LimitAverage 1- 18GHZ  emmmmm Limit Peak 1- 18 GHz

RBW: 1 MHz, Vertical Max Average

—— RBW: 1 MHz, Vertical Max Peak

RadilMation

Mid ch

Electrical Field (dByivim)

3

A [P
|

Vv
AT
W\JW

3
%
%

D—-

1G 2 3G 5G 10G
Frequency (Hz)
RadilMation
‘e Limit Average 1- 18 GHz e Limit Peak 1- 18 GHz RBW: 1 MHz, Vertical Max Average ——— RBW: 1 MHz, Vertical Max Peak
5
-
£
=
ighch |7
High ¢ 3
i, AT Lesta g1
AV AL ™M
LAl A v
W
1G 2G 3G 5G 10G
Frequency (Hz)
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1 GHz to 10 GHz
Horizontal polarization
RadiMation
‘e Limit Average 1- 18 GHz e Limit Peak 1- 18 GHz. ‘——— RBW: 1 MHz, Horizontal Max Average ——— RBW: 1 MHz, Horizontal Max Peak
;
Low ch i
L. W At PN i
[
RN LT
" MW » WN'“"\«/’”‘”M
r WM
1G 2G 3G 5G 10G
Frequency (Hz)
RadilMation
e Limit Average 1- 18 GHz e Limit Peak 1- 18 GHz ——— RBW: 1 MHz, Horizontal Max Average ‘——— RBW: 1 MHz, Horizontal Max Peak
g
Mid ch H
- R e A
? Iy
AV |/ Lo
[ i v""»W R
1G 2G 3G 5G 10G
Frequency (Hz)
RadilMation
‘e Limit Average 1- 18 GHz. e Limit Peak 1- 18 GHz. RBW: 1 MHz, Horizontal Max Average ——— RBW: 1 MHz, Horizontal Max Peak
£
High ch 3
3 WAV S
E M | MMW‘MW
A Ay [Tl N
| prolronsiry W
A ™ ul l\w WL‘” et
I WM
| g
W '
1 2G 3G 5G 10G
Frequency (Hz)

Note: the peaks founds in the frequency range 1 — 10 GHz are not in a restricted band according to 15.205.
and shall be at least 20 dB below the level of the fundamental frequency, in any 100 kHz band width
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Measured Peaks

Low channel
Frequency | Peak Peak Average Average Status | Angle Height | Polarization
Limit Limit
1,806 GHz | 59,4 108.65 57,9 88.65 Pass 353 3,5m | Vertical
dBuV/m dBuV/m | dBuV/m dBuV/m degrees
Mid channel
Frequency Peak Peak Average | Average | Status | Angle Height | Polarization
Limit Limit
1,828 GHz 60,2 108.7 56,4 88.7 Pass 0 1,5m Horizontal
dBuv/m | dBuV/m | dBuV/m | dBuV/m degrees
High channel
Frequency Peak Peak Average | Average | Status | Angle Height | Polarization
Limit Limit
1,855 GHz 58,5 108.8 55,7 88.8 Pass 0 1,5m Horizontal
dBuV/m | dBuV/m | dBuV/m | dBuV/m degrees
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3.6 Band edge Measurement

3.6.1 Limit
Band edge:

At the edge of the authorized band the RF power shall be at least 20 dB down.

3.6.2 Measurement instruments
The measurement instruments are listed in chapter 2.3 of this report.
3.6.3 Test setup

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

3.6.4 Test procedure

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05, sections 11.3 and 12.1.
IRN 026 - Radiated electrical disturbance (V per m) Method 6 — Radiated electrical disturbance at the

Authorized band edge.

3.6.5 Measurement Uncertainty

+5.7 dB.
3.6.6 Plots of the Band edge Measurements

See next page.
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LoRa 125 kHz Lower band edge

Spectrum o
Ref Level 20.00 dem @ RBW 100 kHz
Att 5008 SWT 19 ps @ YBW 300 kHz  Mode auto FFT
@ 1Pk Max
M1[1] 14.40 dBm)|
902.2990000 MHz
20d T nd 20.00 dB
T~ Bw 377.863000000 kHz
10d
Q factor 2387.9|
od 7¥ ‘(
-10 d| /
=20 dl
-30 di
L—1
[
|40 def
-50 di
60 dl
Fl
1
CF 002.3 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 902,299 MHz 14.40 dBm nde down 377.863 kHz
T1 1 902.109443 MHz -5.60 dBm ndg 20,00 dB
T2 1 902.487307 MHz -5.60 dBm Q factor 2387.9

LoRa 500 kHz Lower band edge

Spectrum E%:'
Ref Level 30.00 dBm © RBW 100 kHz
Att 50 B SWT 19 ps @ VBW 300 kHz _ Mode suto FFT
@17k Max
Mi[1] 14.41 dBm
903.1391830 MHZ]
20d ""'1r\dB 20.00 dB|
BY §17.287000000 kHz
10d Qfa% 1105.0)
od -
-10 dém A iN
-20d /ﬂ—/ \/—
-30 dBm
a0 d
50 d
50 d
F1
CF 903.0 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result
ML 1 503.139183 MHz 14.41 dBm ndB_down 817,287 kHz
T 1 902.590075 MHz -5.59 dBm nda 20.00 dB
T2 1 903.407362 MHz -5.59 dBm q factor 1105.0
LoRa 500 kHz Upper band edge
Spectrum u%:\
Ref Level 30.00 dBm @ RBW 100 kHz
Att S0dE  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
m1[1] 14.63 dBm
g 927.6706820 MHz|
0 "pde 20.00 dB
. Bwr 801.475000000 kHz|
10 dem Q facto 1157.5
od Vlj
-10 dBém K
20 d [
-40d
-50 dBm
s0d
Fl
|
CF 927.5 MHz 32001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | y-value | __Function | Function Result
M1 927.670882 MHz 14.63 dem ndB down 801,475 kHz
Tl 1 927,109325 MHz -5.36 dém ndg 20.00 dB
T2 1 927.9108 MHz -5.37 dém Q factor 1157.5

Note: upper band edge in 125 kHz mode is not measured as it is more than 10 MHz from the band edge.
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3.7 Average time of occupancy

3.7.1 Limit

The average time of occupancy on any frequency shall not exceed 0.4 seconds within a time period in seconds

equal to the number of hopping frequencies employed multiplied by 0.4.

3.7.2 Measurement instruments

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

3.7.3 Test setup

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

3.7.4 Test procedure

According to ANSI C63.10: 2013 section 7.8

IRN 013 - Duty cycle (%) - Method 2

3.7.5 Plot of the average time of occupancy measurement.

& Att

Spectrum

Ref Level 13.00 dBm

Dwell time for 500 kHz BW

=

@ RBW 200 kHz

40 dB & SWT 500 ms & YBW 500 kHz

SGL TRG:YID PS

Input 1DC

O 1Pk Max

10 dBm

0 dBm

M1[1]

D1[1]

-10 dBmn

-43.21 dBm
20.6719 ms

5.45 dB
20.2031 ms

-20 dBm

-30 dBm

-40 dBrmn

TRG -35.000 dBpr

-50 dBm

-70 dBm

-B0 dBm

CF 906.2 MHz

32001 pts

50.0 ms/
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Dwell time for 125 kHz BW

Spectrum  (X) IE%I
Ref Level 13.00 dBm @ RBW 100 kHz
o ALt

40 dB & SWT 500 ms & YBW 300 kHz
SGL TRG:YID PS

O 1Pk Max
10 dBm

Input 1DC

D1[1] 3.92 dB

288.8438 ms
M1[1] -55.19 dBm
0 dBm

-23.0937 ms

-10 dBm

-20 dBm

-30 dBm

a0
i

B TRG -40.000 dBm

-50 dBm

o

AL ||

waidi el B B i e

-90 dBm

CF 908.7 MHz

32001 pts 50.0 ms/

500 kHz mode

The measured time of occupancy is: 20.7 ms in a time period of 0.4 x 8 = 3.2 seconds

125 kHz mode

The measured time of occupancy is: 288.8 ms in a time period of 0.4 x 64 = 25.6 seconds.

3.7.6 Measurement uncertainty
+5.7%
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3.8 Carrier Frequency separation

3.8.1 Limit

Frequency hopping systems operating in the 902 — 928 MHz shall have hopping frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

3.8.2 Measurement instruments

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

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

3.8.4 Test procedure

According to ANSI C63.10: 2013 section 7.8
IRN 013 - Duty cycle (%) - Method 2

3.8.5 Plot of the average time of occupancy measurement.

See next page.
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Separation for 125 kHz BW with 200 kHZ

Spectrum

(=)

Ref Level 30,00 dém
Att 50 dB

@ RBW

SWT 63.3 ps @ YBW 100 kHz

30 kHz

Mode Auto FFT _ Input 1 A4C

[0 1Pk Max

D1[1] -0.01dB

M1[1] 13.43 dBm)
[
L 2

-200.30 kHz|

904.50070 MHz|

Start 904.0 MHz

691 pts

Stop 904.8 MHz

Spectrum

Separation for 500 kHz BW with 1.6 MHZ

(=

Ref Level 30,00 dem
ALt 50 dB

@ RBW 50 kHz

SWT 38 ps @ YBW 200 kHz

Mode Auto FFT

Input 1 4C

[0 1Pk Max

D1[1]

M1[1]

-0.05 dB
-1.60030 MHz|
13.27 dBm)|
906.20290 MHZ|

Start 903.5 MHz

691 pts

Stop 907.3 MHz

Spectrum

Separation for 500 kHz BW with 600 kHZ

=

Ref Level 30.00 dém
Att 50 dB

@ RBW 30 kHz

SWT 63.1 ps @ YBW 100 kHz

Mode Auto FFT

Input 1 AC

[0 1Pk Max

D1[1]

M1[1]

0.17 dp)]
-600.80 kHz

12.42 dBm)

M1 924.50140 MHz|

CF 924.1414 MHz

691 pts

Span 2.0 MHz
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3.9 Number of hopping channels
3.9.1 Limit

For frequency hopping systems operating in the 902 — 928 MHz: if the 20 dB bandwidth of the hopping

channel is less than 250 kHz, the system shall use at least 50 hopping frequencies.

3.9.2 Measurement instruments

The measurement instruments are listed in chapter 2.4 of this report.
3.9.3 Test setup

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

3.9.4 Test procedure

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05.

IRN 005 - Method 2
3.9.5 Test results of Dwell time Measurement.

In 125 kHz bandwidth mode the EUT uses 64 hopping channels
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4 Sample calculations

All formulas for data conversions and conversion factors are reported in this chapter.

Conducted emission Measurement:

Uiisn (dBuV) = U (dBuV) + Corr. (dB)

Where:

U = Measuring receiver voltage
LISN insertion loss = Voltage division factor of LISN
Corr. = sum of single correction factors of used LISN, cables and pulse limiter.

Linear interpolation will be used for frequencies in between the values in the table.

Frequency (Mhz) Voltage division LISN (db) Insertion Loss Cable loss (dB) Corr. (dB)
Pulse limiter (dB)

TE 00208 SN: 892785/004 TE 00756 SN: 55SM03153 TE 11134

Rohde & Schwarz ESH3-Z5 Rohde & Schwarz ESH3-Z22
0,15 0,09 9,87 0,02 9,98
0,2 0,1 9,87 0,03 10
0,3 0,1 9,87 0,03 10
0,5 0,1 9,87 0,08 10,05
0,7 0,12 9,87 0,25 10,24
0,8 0,12 9,87 0,25 10,24
1 0,13 9,87 0,11 10,11
2 0,16 9,87 0,15 10,18
3 0,19 9,87 0,21 10,27
5 0,26 9,88 0,21 10,35
7 0,36 9,89 0,25 10,5
8 0,39 9,89 0,25 10,53
10 0,46 9,91 0,29 10,66
15 0,77 9,93 0,34 11,04
20 0,95 9,96 0,37 11,28
25 1,12 9,99 0,43 11,54
30 1,1 10,04 0,45 11,59

Field Strength Measurement:

E (dBuV/m) = U(dBuV) + AF (dB/m) + Corr. (dB)

Where:

E = Electric field strength
U = Measuring receiver voltage
AF = Antenna factor

CL = Cable loss

Corr. = sum of single correction factors of used cable and amplifier (if applicable).

Linear interpolation will be used for frequencies in between the values in the table.

Tables shows an extract of the values.

Frequency (Mhz) AF (dB/m) Cable loss (dB) Corr. (dB)

TE 00967 Id: SAR cable

Chase CBL6112A

SN: 2308
30 18,6 0,68 19,28
100 10,7 1,15 11,85
150 10,6 1,41 12,01
200 9,3 1,63 10,93
250 12,6 1,93 14,53
300 13,3 2,12 15,42
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350 14,6 2,2 16,8
400 15,5 2,29 17,79
450 16,9 2,53 19,43
500 17,5 2,67 20,17
550 18,4 2,9 21,3

600 18,8 3,02 21,82
650 19,2 3,09 22,29
700 19 3,22 22,22
750 19,8 3,56 23,36
800 19,7 3,69 23,39
900 20,4 3,81 24,21
950 20,8 3,91 24,71
1000 21,2 4,3 25,5
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Frequency (Mhz) AF (dB/m) Gain (dB) Cable loss (dB) Corr.

TE 00531 TE 11132 TE 01315 (dB)

Emco 3115 Miteq

SN: 9412-4377 JS4-18004000-30-8P-A1
1000 23,6 40,4 2,0 66
1500 25,1 40,5 2,4 68
2000 27,1 40,5 2,7 70,3
2500 28,6 40,7 3,2 72,5
3000 30,5 40,7 3,2 74,4
3500 31,2 40,7 3,4 75,3
4000 32,7 40,9 4,9 78,5
4500 32,4 40,9 4,4 77,7
5000 33,2 40,7 4,6 78,5
5500 34,0 40,5 4,5 79
6000 34,6 40,0 5,2 79,8
6500 34,3 39,4 5,9 79,6
7000 35,2 38,6 5,7 79,5
7500 36,4 39,2 5,9 81,5
8000 37,0 38,9 6,3 82,2
8500 37,5 38,4 6,4 82,3
9000 38,1 37,4 6,5 82
9500 37,8 37,0 7,1 81,9
10000 38,2 36,5 7,3 82
10500 38,1 36,7 7,6 82,4
11000 38,3 36,9 8,3 83,5
11500 38,5 37,6 8,1 84,2
12000 39,1 38,3 8,4 85,8
12500 38,7 38,5 8,3 85,5
13000 39,2 38,9 9,2 87,3
13500 40,5 40,2 8,3 89
14000 41,1 40,0 8,2 89,3
14500 41,4 40,1 8,2 89,7
15000 40,2 41,4 8,3 89,9
15500 37,9 41,4 8,6 87,9
16000 37,5 42,8 9,2 89,5
16500 38,6 42,3 8,8 89,7
17000 41,1 43,1 9,4 93,6
17500 42,7 43,2 9,4 95,3
18000 44,0 44,2 9,8 98
Frequency (Mhz) AF (dB/m) Gain (dB) Cable loss (dB) Corr.

TE 00531 TE 11132 TE 01315 (dB)

Emco 3115 Miteq

SN:9412-4377 JS4-18004000-30-8P-A1
18000 31,3 26,2 9,8 67,3
19000 31,5 26,1 9,6 67,2
20000 31,7 25,9 11 68,6
21000 31,9 24,3 10,7 66,9
22000 32,1 18,3 10,5 60,9
23000 32,2 18,9 10,8 61,9
24000 32,3 23,6 11,4 67,3
25000 32,4 24,5 11,6 68,5
26000 32,5 25,3 11,7 69,5
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