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1 GENERAL
History sheet
Date Report No. Change Revision
2019-04-19 T251-0279/19 Initial Test Report issued. --

Environmental conditions:

Ambient temperature: 15°C to 35°C

Relative humidity: 30% to 60%

Atmospheric pressure: 860 mbar to 1060 mbar

1.1Equipment under test

RFID Low Frequency Reader Module
Type: HTRM1100

Note: HTMR1100 was tested with two antennas:
- Antenna 1: 83 cm x 55 cm
- Antenna 2:15cm x 8 cm

HTRM100 was tested with two tags labeled as HDX and FDX (no difference between tags).

Auxiliary equipment used during testing:

- AC/DC Switching Adaptor, MEAN WELL, Model: GS25A12, SN: OYB7B32086
- AC/DC Sswitching Adaptor, MEAN WELL, Model: GST25A15, SN: EB7BL62166
- AC/DC Switching Adaptor, MEAN WELL, Model: GST25A18, SN: EB65L39467

- Laptop, HP, EliteBook 8560p, SN: 4CZ1370P5G

Configuration:

mm

1

PC with software

HTRM1100 |—— > | AC/DC adapter
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Block diagrams of the test setups:

Semi- anechoic chamber or
OATS

Antenna
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CABLE
C004+C005 DUT

Spectrum )
analyser J

Jor10m
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2 TEST SUMMARY
STANDARDS (details on first page) Tested Sample

yes no pass not pass
ANSI C63.10-2013;
FCC Part 15, Subpart C: §15.203, §15.205, §15.207, §15.215 ] O o] O

Section within the report
Test . Conclusion
§15.203 Antenna requirements 3.1 N/A
§15.205 Restricted bands of operation 3.4 PASS
§15.207 Conducted emission 3.2 PASS
§15.209 Radiated emission limits; general requirements 3.4 PASS
§15.215 Additional provisions to the general radiated emission 3.3 PASS
Limitations, 20 dB bandwidth

2.10perating voltages/frequencies used for testing

Test Operating conditions
§15.205 Restricted bands of operation 120 V; 60 Hz
§15.207 Conducted emission 120 V; 60 Hz
§15.209 Radiated emission limits; general requirements 120 V,; 60 Hz
§15.215 Additional provisions to the general radiated emission .
Limitations, 20 dB bandwidth 120Vi 60 Hz
§15.205 Restricted bands of operation 120 V; 60 Hz

MEASUREMENT UNCERTAINTY:

¢ The measurement uncertainty is calculated in document EN208
¢ All antenna factors and cable losses are included in the measurement results.
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3 EMISSION TESTS

3.1 Antennarequirements (§15.203)

Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this
section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of §15.211, §15.213, §15.217, §15.219, or §15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

Conclusion:
Requirements from 15.203 do not apply to intentional radiators that must be professionally installed.

Note:

HTRM1100 must be professionally installed and installer shall be responsible for ensuring that the proper antenna
is employed so that the limits in this part are not exceeded.
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3.2 Conducted emission (§15.207)

Requirement

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t00.5 66 — 56* 56 — 46*
0.5t05.0 56 46
5.0t0 30.0 60 50

* Decreases with the logarithm of the frequency.

The shown limits in table shall not apply to carrier current systems operating as intentional radiators on
frequencies below 30 MHz. In lieu thereof, these carrier current systems shall be subject to the following
standards:
e For carrier current systems containing their fundamental emission within the frequency band
535-1705 kHz and intended to be received using a standard AM broadcast receiver: no limit on conducted
emissions.
e For all other carrier current systems: 1000 pV within the frequency band 535-1705 kHz, as measured
using a 50 yH/50 ohms LISN.
e Carrier current systems operating below 30 MHz are also subject to the radiated emission limits as
appropriate.

Test procedure:
As per clause 6.2 from ANSI C63.10-2013.

Conclusion: PASS
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3.2.1 Test results

Meas Type CONDUCTED EMISSION

Equipment under Test HTRM1100 12 V CHARGER

OP Condition Uin 120 V, 60 Hz, STANDBY

Test Spec

PHASE

® nEw ¥ kHz

Step TD AVIO PULsE Atz 10 49 AUTO .:.;:uzv ;rr

anpv [ L MEz 10 MHz
it

19k |

MALXE ’
osa FEaa

C
s

S0 kH:2 3 ¥Hz

Final Measurement

Meas Time: 1s
Margin: 10dB
Subranges: 1
1 13.976250000 MHz 44.75 guasl Pesk -15.25

Page 1 of 1
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Meas Type CONDUCTED EMISSION
Equipment under Test HTRM1100 12 V CHARGER
OP Condition Uin 120 V, 60 Hz, STANDBY
Test Spec
NEUTRAL
® ROW & ki:z
Szep I0 AUTO FOLIE A== 10 4b ADTO .F.;!AHF ;';
asav M ¥Hz
Teaf s
1 ex [f
MAXN
.
e _
™
L] .f.rwﬂ
TN .
L\/ I ,
Al ‘ |
] |
AR

EEz »
Meas Time: 1s
Margin: 10dB
Subranges: 2
: 14.028000000 MHzZ 39,56 CISPR Averag -10,44
1 14.49%8250000 MHz 45,58 Quasi Peak -14,42

Page 1 of 1
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Meas Type CONDUCTED EMISSION

Equipment under Test HTRM1100 12 V CHARGER

OP Condition Uin 120 V, 60 Hz, ANTENNA 1

Test Spec

PHASE

:A:: “1: r\\,.,

WSl :

V!N HIR
IT‘\ )

! \]ll LFP A H'l\fl u ,,u‘!\/l
| ) MMWMIW'\’ ."\1

A ki ‘ﬂ' “‘J“%{ 4l \ )

.-
e ——

e
D
G

—

-4 NE
Meas Time: 1s
Margin: 10dB
Subranges:
1 19Z2.,750000000 kHz 54.57 Quasi Peak - 5
Z €7Z.000000000 kHz 26,45 CISPR Averag -9,55
l ;f D¢ ‘4\_ ani 1 | by | O

i

Page 1 of 1
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Meas Type CONDUCTED EMISSION
Equipment under Test HTRM1100 12 V CHARGER
OP Condition Uin 120 V, 60 Hz, ANTENNA 1
Test Spec

NEUTRAL

L2ean -n

> =
Ml > N m
=l < = =
S
o o
— s
| Lot
7

R
e —
—
i g
‘b-
b

RLIA
i

Einal Measurement
Meas Time: 1s
Margin: 10dB
Subranges: 2
kHz 5,49 CISPR Ave 3 g
1 19Z2.75 kHz .07 Quasi ¥

Page 1 of 1
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Meas Type CONDUCTED EMISSION
Equipment under Test HTRM1100 12 V CHARGER

OP Condition Uin 120 V, 60 Hz, ANTENNA 2
Test Spec

PHASE
® ROW & ki:z

ep I0 AUTO FOLIE Az 10 4b ADTO .F.;!AHF ;.'Y
asaVv (,_
e %
1 px [°°
MAXN

o |

$¢ xE M=
Einal Measurement
Meas Time: 1s
Margin: 10dB
Subranges: 2
! 197250000000 kHz 49,89 Quasi Peak -13,84
1 9,771000000 MHzZ 42,5% Quasi Peszsk -17,41

Page 1 of 1
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Meas Type CONDUCTED EMISSION
Equipment under Test HTRM1100 12 V CHARGER
OP Condition Uin 120 V, 60 Hz, ANTENNA 2
Test Spec
NEUTRAL
® ROW & ki:z
ep D AUTO -4 Azs 10 :4bp ADTO .F.;!AHF ;!;
azpy L MHs T
Teaf s
1 ex [¥°
MAXN
& .‘*_s;{!\"‘:- &
Wil q
NRIIET S 'UA(“\
& \ r1 |m /

\ J
i3C kE:z ME
Einal Measurement
Meas Time: 1s
Margin: 10dB
Subranges: 1
1 2.750000000 kHz 51,80 Quasi Peak -124+32
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Meas Type
Equipment under Test
OP Condition

Test Spec
PHASE

®

CONDUCTED EMISSION
HTRM1100 15V 25W
Uin 120V/60Hz, ANTENNA 1

BBW 2 xiiz

MT 1 s

Szep TD AUIG FULSE Attt L0 4B ATIO PREAM? 0OFF

appV

i MHz2 L0 M3z

1 x|
NAXR

30 kXM=

Final Measurement
Meas Time:
Margin:

Subranges:

- 23%.,1530000000
{ "
A e

-l

e ET
d 6.28350000
1 €02.25000000
y &

o MMz

kHz 41.27 CISPR Averag
) MHz 39.32 “ISPR Averag
)00 kHz 37.81 CISPFR Averag
37.58 CISPR Averag

56.38 Quas=i Peak
3 3 CISPR Averag

S5 Juaszi Peak

2.03 Quasi Peak
35.04 Quas=i Pesak
Quasi Peak

31.58 Quasi Peak

6g
l"

i

Page 10of 1
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Meas Type
Equipment under Test
OP Condition

Test Spec
NEUTRAL

CONDUCTED EMISSION
HTRM1100 15V 25W
Uin 120V/60Hz, ANTENNA 1

EBW

2 kiz

T251-0279/19
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MT s Eu
Step TID AUIGC FULSE Atz L0 4B AUIO PREAMP OFF 42
aspv | -, Mz 10 M3z

1 x |
MAXE

=N
v

Final Measurement
Meas Time:
Margin:

Subranges:

2 €72.000000 kHz 31.2 ISPR Averag -4.72
2 2.413000000 MHz 39.21 ~ISPE Averaq -£,.79
2 835.750000000 kH=z 37.84 CISPR Rverag ~5,1€
2 2.280750000 MH:z 37.53 CISPR Averag -8.47
2 402,0600000000 kH= 38.39 CISPR Averaa -G.51
1 15 QO000000 KHz 56.1¢ Juazi Peak -5.81
1 2.604750000 MHz 0.0 Juasi Peak 25.982
1 €.286000000 MHz 33.77 Juasi Peak .23
1 431.250000000 kH=z 0.43 Jua=i FPeak -26.80
1 ©.011250000 MHz 31,05 Quasi Peak ~-28,585
1  @02.250000000 kHz 2¢.97 Juasi Peak -26.43

Page 10of 1
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Meas Type
Equipment under Test
OP Condition

Test Spec
PHASE

<§;> 5=

i

CONDUCTED EMISSION
HTRM1100 18V 25W
Uin 120V/60Hz, ANTENNA 1

EBW ? kiiz

MT i s €7,3¢ ARn;
Szep TD AOT FULSE Attt L0 4B ATIO PREAM? 0OFF 13
MHz 10 M3A:2

appV

1 e [€F T
MAXE

Einal Measurement
Meas Time:
Margin:

Subranges:

1s
10dB

.. €72.000¢ 22,94 CISPR Averag -3.0¢
2 2.4124000 40,77 ~ISPR Averag -5.23
.1 2.280 39.15 CISPR Rverag -&.85
2 939,150 39.13 CISPR Averag -£.87
2 402,06004 40,75 CISPR Averaaq -7.07
1 3 33.45 Quazi Pe=ak -22.55
1 6.2 3¢.34 Juaszi Peak ~23.6¢€
1 42¢.7500 32.69 Quasi Peak -24.¢62
1 5.9 32,659 Qua=i Peak -27.31
1 €85.500000000 kHz 26,76 Quasi Peak -2%.24

Page 10of 1
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Meas Type CONDUCTED EMISSION
Equipment under Test HTRM1100 18V 25W
OP Condition Uin 120V/60Hz, ANTENNA 1

Test Spec
NEUTRAL

@) EBW s xfz arxer : |Ti
MT 1 s 31_73% ABEQS

Szep ID AOUIG FULSE Attt L0 4B ATIO PREAM? 0OFF 13

aspv | -, L MHz 10 M3z

1 e [€F T
NAXE

Final Measurement

Meas Time: 1s

Margin: 10dB

Subranges: 9

2 €72.000000000 kHz 42.97 CISPR Averag -
2 2.412000000 MH=z 40,28 cISPR Averadq -5.14
4 2.280750000 Mz 38.20 CISPR Rverag -~ )
2 39.17 CISPR Averag -
2 3 00 39.68% CISPE Averaaq -g.12
3 J0000 37 Quazi P=ak -1 0
570.750000000 kHz 35,99 Juasi Peak -20.01
1 €.513000000 MHz 39.23 Quasi Peak -20.77
1 5.721000000 MH=z 30.14 Qua=i Peak -29.86

Page 10of 1
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3.3 20 dB Bandwidth (§15.215)

Requirement

Intentional radiators operating under the alternative provisions to the general emission limits, as contained in

§§ 15.217 through 15.257 and in subpart E, must be designed to ensure that the 20 dB bandwidth of the
emission, or whatever bandwidth may otherwise be specified in the specific rule section under which the
equipment operates, is contained within the frequency band designated in the rule section under which the
equipment is operated. The requirement to contain the designated bandwidth of the emission within the specified
frequency band includes the effects from frequency sweeping, frequency hopping and other modulation
techniques that may be employed as well as the frequency stability of the transmitter over expected variations in
temperature and supply voltage. If a frequency stability is not specified in the regulations, it is recommended that
the fundamental emission be kept within at least the central 80% of the permitted band in order to minimize the
possibility of out-of-band operation.

Test procedure:
As per Clause 6.9.2 from ANSI C63.10-2013

Tabulated test results

Frequency Antenna Occupied bandwidth Conclusion
(kHz) (kHz)
134 Antenna 2 2,64 PASS
134 Antenna 1 2,56 PASS

Conclusion: PASS
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3.3.1 Test results (§15.215)

Meas Type -20 dB BANDWITH
Equipment under Test HTMR1100, HDX, 15X8
OP Condition CONT. TX

Test Spec

Sample: 0 deg Upward

e
n._ 1
[cLRVE]
, /
i i
i
[
0l l
- I
l/“\‘/\‘ri AIJ\“{\V- QI("M.&"’ ]“J\\ﬂ‘ (\i{‘k,f“%' N [ ‘;’Wluﬂl fm} (\
_\ ARL R U4 U W L
I i :

Page 10of 1
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Meas Type -20 dB BANDWITH
Equipment under Test HTMR1100, HDX, 83X55
OP Condition CONT. TX

Test Spec

Sample: 0 deg Upward

® MARKER 1 *REW 1 kH:z
134,166255¢4 kit
Rez :

i i |-
m i *
- {11
[ ) '
! ]|
[ il
_:%I‘r\[{" {\'\‘ ][\' nﬁ; ‘nl X,\ﬂi {\U_‘Fj L/\I P\ [‘ | '/\lf i ’A‘ ’! /\‘ .
1AL A O 1 1
_ | ] | I ' I '
|

-snter L34 Mz 5 kNMzJ

Page 10of 1
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3.4 Radiated Spurious Emissions (§ 15.209, §15.205)

Requirements

§15.35 Measurement detector functions and bandwidths

(b) Unless otherwise specified, on any frequency or frequencies above 1000 MHz, the radiated emission limits are
based on the use of measurement instrumentation employing an average detector function. Unless otherwise
specified, measurements above 1000 MHz shall be performed using a minimum resolution bandwidth of 1 MHz.
When average radiated emission measurements are specified in this part, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions. Unless
otherwise specified, e.g., see §§15.250, 15.252, 15.253(d), 15.255, 15.256, and 15.509 through 15.519 of this
part, the limit on peak radio frequency emissions is 20 dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak emission level radiated by the
device, e.g., the total peak power level. Note that the use of a pulse desensitization correction factor may be
needed to determine the total peak emission level. The instruction manual or application note for the
measurement instrument should be consulted for determining pulse desensitization factors, as necessary.

§15.209 Radiated emission limit
Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed the field
strength levels specified in the following table:

0,009 to 0,490 20*log(2400/F(kHz)) 300
0,490 to 1,705 20*10g(24000/F (kHz)) 30
1,705 to 30,0 30 30
30to 88 40** 3
88 t0 216 43.5* 3
216 to 960 46** 3
Above 960 54 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
However, operation within these frequency bands is permitted under other sections of this part, e.g., §§15.231
and 15.241.
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Sk

§15.205 Restricted bands of operation

Requirement
Except as shown in paragraph (d) of §15.205 only spurious emissions are permitted in any of the frequency bands
listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 ®
13.36-13.41

1Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
?Above 38.6

Test procedure
As per Clauses 6.3, 6.4, 6.5 and 6.6 from ANSI C63.10-2013

Conclusion: PASS
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3.4.1 Test result (15.209, 15.205)
Preliminary test results, 9 kHz — 30 MHz at 3 m distance

Meas Type RADIATED EMISSION
Equipment under Test HTMR1100, HDX, 15X8
OP Condition CONT, TX

Test Spec

Sample: 0 deg Upward

ep TD ADZ LSE  Att 28 13 PREAMF OFF
anpv g0 100 kas 1 MEz 10 Mz
/m

a
&

Final Measurement

Meas Time: 1s
Margin: 20dB
Peaks: 2
1 104.94 Averac
I €72.000000000 kHz 47.€5 Average I
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Meas Type
Equipment under Test
OP Condition

Test Spec

Sample: 0 deg Upward

RADIATED EMISSION
HTMR1100, HDX, 83X55
CONT. TX

N,
@ REN 3 kEz
- ID. AUTG TULEE Kt 2 TREAME rr
PP ———— v —
/n
= 4

Al

b — —

Final Measurement
Meas Time:

Margin:

Peaks:

1s
12dB

1 134.200000000 kHz 136,22
1 672.000000000 kHz £S5 80
1 136,750000000 kHz I 1

1 2€9,250000000 kHz 84 .20

i
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Final test results, 9 kHz — 30 MHz at 10 m distance
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Measured
Level at 10 Calculated Limit at
Frequency m Conversion | level at 300 m | Margin 300 m
Configuration (kHz) (dbpV/m) factor (dbpV/m) (dB) (dbpuV/m) | Verdict

HTMR1100,
Antenna 1 134,2 113,05 -88,6 24,45 0,55 25 PASS
HTMR1100,
Antenna 2 134,2 88,02 -88,6 -0,58 25,58 25 PASS
HTMR1100,
Antenna 1 269,25 59,87 -88,6 -28,73 47,73 19 PASS
HTMR1100,
Antenna 2 269,25 45 -88,6 -43,6 62,6 19 PASS

Recalculation based on the ANSI C63.10-2013, Clause 7.7.2

FSiimit = FSmax — 60log(dlimit / dmeasure)

Where:
FSiimit
Fsmax

diimit

is the calculation of field strength at the limit distance, expressed in dbpyV/m
is the measured field strength, expressed in dbuV/m

dmeasure IS the distance of the measurement point from the EUT
is the reference distance or the distance of the A/2n point
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EUT Information
EUT:
Test condition:

Full Spectrum

i

11

HTRM1100
Antenna 15X8, FDX, Cont. reading

6071
50t
L FCC Pari15 Class B
£ [
% 40 1
u'o) | ) ‘ + % ! A
1 ; P | LWy
g 30 & ‘ I\M'.\Af’ 1T ; L ‘,“3" W
2 AT 2 V™ 8 1 P e &N WP LN A/ ST |
8 gof™w N Wi ¢ Ayl ww{“.-
10T
O + +- + + + + + 1
30M 50 60 70 80 90 100M 200M
Frequencyin Hz
Preview Result 1H-PK+ — Preview Resuit 1V-PK+
+ Cntical_Freqs PK+ FCC Part 15 Class B
¢ Final_Result QPK
Final_Result
- Frequency | QuasiPeak Limit Margin Pol | A
(MHz) | (dBuVim) | (dBuVim) (dB) fem) | (deq)
47.970000 3393 40.00 6.07 1000 | V 316.0
85.890000 28.52 40.00 11.48 1000 | V 91.0
165890000 | 31.19 43.50 1231 1000 |V 2260
66.420000 27.67 40,00 1233 ] 1000 | V. 0.0
T 42.120000 2751 40.00 1249 1000 | V 2710
66.630000 27.06 40.00 12.94 | 100.0 | V 0.0
42.270000 | 27.03 40.00 12.97 | 100.0 | V 210
83.460000 | 2545 40.00 14.55 1000 | v 0.0
77.610000 24.98 40.00 15.02 100.0 | v 0.0 |
133.260000 | 27.65 43.50 15.85 | 1000 | V 136.0
72.720000 22.57 40.00 17.43 1000 | V 0.0
77.400000 22.53 40.00 1747 | 1000 | V 0.0
69600000 | 21.78 40.00 1822 | 1000 [V 0.0
161.640000 | 2374 43.50 19.76 100.0 | V 271.0
53.910000 | 20,19 40.00 1981 | 1000 | V 271.0 |
10.12.2018 13:20:43
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EUT Information
EUT: HTRM1100
Test condition: Antenna 15X8, FDX, Cont. reading, Upward

Full Spectrum

7071
60t
" !
= = D
% i ; CC Part 15 Class 8
c 40 '
s T s 4 ' &
4 4 » | g
3y A o\ ,/m\/.'“u L ol L 'L-.‘.~7§'*""v
i S e " e, ”‘le'\“ﬂ My g N y
201 . ‘ il ;
10.I + + t -+ + +
30M 50 60 70 80 90100M 200M
Freauency in Hz
Preview Result 1H-PK+ Preview Result 1V-PK+

+ Critical_Freqs PK+ FCC Part 15Class B

¢ Final_Result QPK

Final_Result

(MHz) (dBuVIim) (dBpVim) (d8) (em) (deg)
48.030000 3468 40.00 5.32 1000 | V 316.0
40.770000 32.33 40.00 7.67 1000 | V 0.0
40.620000 31.68 40.00 8.32 1000 | V 0.0

132.810000 33.81 43.50 9.69 1000 | V 137.0
85.890000 29.89 40.00 10.11 1000 | V 92.0
72.150000 29.62 40.00 10.38 1000 | V 47.0
81.600000 29.53 40.00 10,47 1000 | V 47.0
66.420000 28.65 40.00 11.35 1000 | V 0.0

165.990000 32.08 43.50 11.42 1000 | V 2260
66.630000 27.63 40.00 12,37 1000 | V 0.0
87.780000 27.33 40.00 12.67 1000 | V 92.0

161.640000 30.74 43.50 12.76 1000 | V 2710
79.740000 26.81 40.00 13.19 1000 | V 0.0
54.060000 25.70 40.00 14.30 1000 | V 0.0
71790000 2421 40.00 15.79 1000 | V 0.0

10.12.2018 12:25:43
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EUT Information
EUT:
Test condition:

Full Spectrum

HTRM1100
Antenna 83X55, FDX, Cont. reading

Sl

1/1

607
50 -
I FCC Part 15 Class B
£ sol— : 1
% \Tl 1?‘ Py
o ! (t \N"'tr ..V 3]
£ 301{1‘“1{ &\ / CEAY A
s 1 . —\l * \', f‘p'vuw'\” (™
> 20t 3
101
0 -+ t -+ + +
30M 50 60 70 80 90100M 200M
Freguency in Hz
Preview Result 1H-PK+ Preview Result 1V-PK+
+ Critical_Freqs PK+ FCC Part 15Class B
¢ Final_Result QPK
Final_Result
(MHz) (dBuVIim) (dBpVim) (d8) (em) (deg)
161,640000 32.85 43.50 10.65 1000 | V 270.0
81.600000 28.46 40.00 11.54 1000 | V 0.0
86.190000 27.98 40.00 12,02 1000 | V 0.0
87.900000 27.88 40.00 1212 1000 | V 0.0
66.600000 27.72 40.00 12.28 1000 | V 0.0
66.450000 27.57 40.00 12.43 1000 | V 0.0
79.560000 27.11 40.00 12.89 1000 | V 0.0
54.060000 25.30 40.00 14.70 1000 | V 270.0
39930000 25.06 40.00 14.94 100.0 | V 316.0
47.760000 24.94 40.00 15,06 1000 | V 0.0
34.260000 23.49 40.00 16,51 1000 | V 0.0
40.800000 2347 40.00 16.83 1000 | V 316.0
33,480000 20.56 40.00 19.44 1000 | V 0.0
35.070000 19.66 40.00 20.34 1000 | V 0.0
42270000 16.42 40.00 23.58 | 1000 | V 0.0
10.12.2018 13:03:48
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1/1
EUT Information
EUT: HTRM1100
Test condition: Antenna 83X55, HDX, Cont. reading, Upward
Full Spectrum
701
60t
" k
% E : FCC Part 15 Class B
c 40 '
3 T th %1 1 1
*ﬁ' \\.\'I y \" il .“,‘ A
E 30.:”0( 3, ‘“,r _ |'~%i.:'}'& oy ,,W l } n "A'“r"'," !\‘ ".v
" g W W | N A ATV "
201 &\ ! : . ey,
10+ + t -+ + +
30M 50 60 70 80 90100M 200M
Freguency in Hz
Preview Result 1H-PK+ Preview Result 1V-PK+
+ Critical_Freqs PK+ FCC Part 15Class B
¢ Final_Result QPK
Final_Result
(MHz) (dBuVIim) (dBuVim) (d8) (em) (deg)
48,030000 34 54 40.00 546 1000 | V 2720
132.810000 33.06 43.50 10.44 1000 | V 137.0
81,600000 28.67 40.00 11.33 1000 | V 49.0
162.240000 31.62 43.50 11.88 | 1000 | V 272.0
66.420000 28.10 40.00 11.90 | 1000 | V 0.0
66.630000 27.56 40.00 12.44 | 1000 | V 0.0
39,630000 26.67 40.00 13.33 1000 | V 0.0
53.850000 25.06 40.00 14.95 1000 | V 272.0
34050000 20.44 40.00 19.56 100.0 | V 0.0
32.220000 18.04 40.00 21.96 1000 | V 0.0
§0.270000 17.64 40.00 22.46 2000 | V 88.0
42.000000 17.28 40.00 22.72 100.0 | V 0.0
33,480000 16.68 40.00 23.32 1000 | V 0.0
51.480000 16.01 40.00 23.99 1000 | V 316.0
42870000 15.98 40.00 24.02 1000 | V 316.0
10.12.2018 12:45.09
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1/1

EUT Information
EUT: HTRM1100
Test condition: Antenna 15x8, FDX&HDX, Cont. reading

Full Spectrum

557 FCC Part15 Class B
il
sl
40
351 :

304 tel .'_l-;"

22 MM:\,M h_" L lw J.* T

s

Level in dBuV/m

1 5
10 t ' ' t f
200M 300 400 500 600 700 800 900 1G

Freauency in Hz

Preview Result 1V-PK+ Preview Result 1H-PK+
+ Critical_Freqs PK+ FCC Part 15Class B
¢ Final_Result QPK

Final_Result
{MHz) (dBuVIm) |  (dBuVim) (d8) (em) (deq)
215.520000 25.30 43.50 18,20 1000 | V 2580
444.630000 25.56 46.00 20.44 1000 | H 315.0
649.050000 25.33 46.00 20,67 1000 | V 130.0
594.960000 2524 46.00 20.76 1000 | V 173.0
919.500000 23.59 46.00 22.41 1000 | V 0.0
333.630000 23.32 46.00 22,68 1000 | V 301.0
323.280000 22.41 46.00 23,59 1000 | V 301.0
334.920000 22.05 46.00 23.95 1000 | V 301.0
269.430000 21.68 46.00 24,34 1000 | V 44.0
865.410000 20.58 46.00 2542 1000 | H 0.0
312.030000 20.47 46.00 2553 1000 | V 0.0
942690000 19.79 46.00 28621 1000 | H 101.0
891,240000 19.60 46.00 26,40 1040 | V 3.0
206.100000 16.92 43.50 26.58 1000 | V 301.0
207.300000 14.63 43.650 28.87 1880 | H 0.0

10.12.2018 11:01:57
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171
EUT Information
EUT: HTRM1100
Test condition: Antenna 15X8, FDX, Cont. reading, Upward
Full Spectrum
557 FCC Part15 Class B
50...
451
E
S 40
L
Q 35:
£ 45! ’
o) b
-l id /Nw ' > .
2079 i1 A
10+ t t t t {
200M 300 400 500 600 700 800 900 1G
Freauency in Hz
Preview Result 1H-PK+ Preview Result 1V-PK+
+ Critical_Freqs PK+ FCC Part 15Class B
¢ Final_Result QPK
Final_Result
(MHz) (dBuVIm) (dBuVim) (dB) (em) (deq)
418.860000 29.68 46.00 16,42 1000 | H 0.0
444.360000 27.76 46.00 18.24 100.0 | H 344.0
215.550000 2464 43.50 18,86 1000 | V 1020
649,050000 26.72 46.00 19.28 100.0 | V 187.0
334.890000 26.08 46.00 19.92 100.0 | V 0.0
405,960000 26.06 46.00 19.94 1000 | V 273.0
332.430000 26.08 46.00 19.94 1000 | V 0.0
201.960000 2188 43.50 21.62 1000 | V 316.0
796.650000 22.32 46.00 2368 100.0 | V 0.0
799.740000 22.15 46.00 23.85 1000 | V 0.0
919.500000 2125 46.00 24.75 1000 | V 0.0
299.910000 20.85 46.00 25.15 100.0 | V 0.0
861,990000 20.00 46.00 26.00 1000 | V 187.0
948.510000 19.02 46.00 26.08 1000 | V 273.0
902.700000 19.46 46.00 26,54 100.0 | H 0.0
10.12.2018 12:03:31
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EUT Information
EUT:
Test condition:

Full Spectrum

55
50

HTRM1100
Antenna 83x55, HDX, Cont. reading

FCC Part 15 Class B

45
40
35
30{ 1

Level in dBuV/m

15

7% i W
20-'-"“:'1‘”%“ "l

i ~.
o .L’ H”.@"
o oy

o ‘“‘«J PSR

*

.

\ow W /:M '

Sl

1/1

10+
200M

Preview Result 1V-PK+

+ Critical_Freqs PK+

300

400 500 600

Freauency in Hz

Preview Result 1H-PK+
FCC Part 15Class B

¢ Final_Result QPK
Final_Result
{MHz) (6BuVIm) |  (dBuVim) (aB) (em) (deq)
496,170000 28,82 46.00 17.18 1000 | H 440
541.380000 28.51 46.00 17.49 1000 | H 301.0
554.010000 28.01 46.00 17.99 1000 | H 301.0
562,590000 27.52 46.00 18,48 1000 | H 301.0
215.520000 24 47 43.50 19.03 1000 | V 273.0
491.580000 26.35 46.00 19.65 1000 | H 130.0
609.840000 26.23 46.00 19.77 1000 | H 0.0
333.390000 25.21 46.00 20.79 1000 | V 0.0
592.580000 2492 46.00 21.08 1000 | V 187.0
811,320000 2429 46.00 21.71 1000 | V 58.0
646.590000 23.99 46.00 220 1000 | V 187.0
335.340000 23,65 46.00 22.35 1000 | V 0.0
956.220000 19.82 46.00 26.18 2000 | V 217.0
200.010000 16.93 43.50 26.57 2000 | V 303.0
732.120000 17.88 46.00 28.12 1000 | V 0.0

10.12.2018
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171
EUT Information
EUT: HTRM1100
Test condition: Antenna 83x55, HDX, Cont. reading, Upward
Full Spectrum
55 FCC Part15 Class B
50
45
E
S 40
=N
Q 35
£ 1
g 30 ] l
oY Y
15; S e i
10+ t t t t {
200M 300 500 600 700 800 900 1G
Freauency in Hz
Preview Result 1H-PK+ Preview Result 1V-PK+
+ Critical_Freqs PK+ FCC Part 15Class B
¢ Final_Result QPK
Final_Result
(MHz) (dBuVIm) (dBuVim) (dB) (em) (deq)
545.400000 29.15 46.00 16.85 1000 | H 302.0
541.380000 29.04 46.00 16.96 1000 | H 302.0
610.110000 28.28 46.00 17.72 1000 | H 0.0
618,420000 28.00 46.00 18,00 100.0 | H 0.0
495.870000 27.97 46.00 18.03 1000 | H 0.0
646,500000 26.93 46.00 19.07 1000 | V 186.0
334.770000 26.14 46.00 19,86 1000 | V 0.0
487.290000 26.08 46.00 19.92 1000 | V 316.0
215.490000 23.48 43.60 20,02 100.0 | V 273.0
476.700000 25.96 46.00 20,04 1000 | V 316.0
270.390000 2532 46.00 2068 1000 | V 273.0
332,550000 22.60 46.00 23.40 100.0 | V 186.0
919.440000 22.39 46.00 23,61 1000 | V 0.0
808.110000 20.56 46.00 25.44 100.0 | V 186.0
796.650000 20.00 46.00 26.00 100.0 | V 15.0
10.12.2018 11:51:44
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Calculation of final measurements:
Final Measurement (dBuV/m) = Receiver Reading (dBuV/m) + AF (dB) + CL (dB) + Atten (dB) + Preamp (dB)

where:

Final Measurement = Final measurement result

Receiver Reading = Uncorrected amplitude measured by the receiver
AF = Antenna Factor

CL = Cable Loss

Atten = Attenuator correction

Preamp = Preamplifier correction
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4 ALL TEST EQUIPMENT AND THEIR DESCRIPTION

4.1General information

T251-0279/19
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.. . . Calibrated Calibration
Description Model No. SIQ No. | Last calibration until period Used
ROQE?;S;;‘\’EZ' ESUS 105187 2017-12 2019-12 24 months
Roé‘glefggi‘\’/”:rrz' ESU26 106897 2018-10 2020-10 24 months X
Rohde &
Schwarz, Artificial ESH2-75 106899 2017-06 2019-06 24 months
main network
Rohde &
Schwarz, Artificial ENV216 106765 2018-09 2020-09 24 months X
main network
Comtest
S'Z’rﬁ'gi‘zgﬂ%ic SAC3m | NPS001 2017-05 2019-05 24 months X
Chamber SAC 1
Comtest
S'erﬁ'giir(':ﬂ%ic SAC3m | NPS002 2017-05 2019-05 24 months
Chamber SAC 2
Rohde & HE907
Schwarz, Horn 102508 2018-05 2020-05 24 months
Antenna (SN 102508)
Rohde &
Schwarz, Ultra HL562E h
Broadband (SN 100842) 100842 2017-07 2019-07 24 months X
Antenna
Rohde & HE907
Schwarz, Horn (SN 102494) 102494 2018-05 2020-05 24 months
Antenna
Rohde &
Schwarz, Ultra HL562E
Broadband (SN 100843) 100843 2017-07 2019-07 24 months
Antenna
Maturo, Turn
table (2 m TT 2.0 SI / N/A N/A N/A X
diameter)
Maturo, Bore-
sight antenna BAM-4.0-P / N/A N/A N/A X
mast
Maturo, Multi-
pggi?ig';?r:g Maturo NCD / N/A N/A N/A X
equipment
Schwarzbeck VHBB9124
Biconical anten,na (SN 9124- 105112 2018-11 2020-11 24 months X
317)
Rohde &
Schwarz, Loop FMZBBl519 / 2018-09 2020-09 24 months
Antenna
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5 CABLE LOSS AND ATTENUATION OF RADIATED EMISSION

5.1.1 Conducted emission cable (SIQ-070)

Frequency Loss
(MH2) (MH2z)
0,009 0,0

1 0,0
5 0,1
10 0,2
15 0,2
20 0,2
25 0,3
30 0,3

5.1.2 Conducted RF emission cable (LU7-133-1000, ID 002)

Frequency Loss
(GHz) (MH2)
0,001 0,0
0,053 0,2
3,975 0,6
8,003 0,8
11,987 1,1
18,020 1,3
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5.1.3 Radiated emission cable (104+105)

Frequency | Loss | Frequency | Loss | Frequency | Loss | Frequency | Loss | Frequency | Loss
(MHz) | @B) | (MHz) | @B)| (MHz) | (@B)| (MHz) | @dB) | (MH2) (dB)
0,009| 0,01 2600| 377 5600| 583 8600 | 748 13000 | 977
5| 017 2700| 385 5700 588 8600 | 748 13200 982
10| 9029 2800| 393 5800 °:94 g700| 796 13200 982
30| 040 2000| 401 5900 6.00 ggoo| /.63 13400 991
50| 0.50 3000| 407 6000 | 6.06 gooo| 769 13600 10.04
100| 069 3100 415 e100| 613 9000| 773 13800 | 10.15
200| 0.96 3200 423 6200| 619 9100| 777 14000 10.23
300| 120 3300| 430 6300| 623 9200| 781 14200 | 10.30
400 140 3400 438 6400 6:28 9300| 7:85 14400 10.39
500 1.57 3500 445 6500 6:33 9400| -89 14600 10.55
600 L.72 3600| 43 6600| 6:39 9500| 793 14800 | 10.72
700| 1.86 3700| 49 6700| 645 9600| 799 15000 | 10.83
goo| 200 3800| 466 6800 | 6:52 g700| 806 15200 | 10.91
900| 213 3900| 472 6900 | 657 ogoo| 814 15400 | 10.98
1000 225 4000| 479 7000| 663 9900| 821 15600 | 11.05
1100| 237 4100| 486 7100| 669 10000| 828 15800 | 11.16
1200| 248 4200| 493 7200| 6.74 10200 8:38 16000 | 11.29
1300 29 4300| 499 7300| 6:80 10400| 848 16200 | 11.40
1400| 270 4400| ©06 7400| 684 10600 | 860 16400 | 11,51
1500 280 4500| 512 7500| 6:88 10800 | 869 16600 | 11.61
1600 289 4600| °19 7600 | 6:92 11000| 877 16800 | 11.70
1700| 299 4700| °:26 7700| 696 11200| 888 17000| 11.78
1800 308 4800| °:33 7800| 702 11400| 899 17200 | 11.87
1900 317 4900| °:39 7900| /.08 11600| 909 17400| 1197
2000 326 5000 °4° gooo| 715 11800, 918 17600 | 12.09
2100| 335 5100| 20 gro0| /21 12000| 922 17800 | 12:31
2200 344 5200| ©:°6 g200| 726 12200| 928 18000 | 12.80
2300 352 5300| 63 g300| 731 12400| 942
2400| 360 5400| 70 g400| 736 12600 | 957
2500 368 5500 o177 g500| 742 12800 969
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5.1.4 Antenna HL562E

Antenna factor

Antenna factor

Frequency (MHz) HL562E HL562E
(SN 100842) (SN 100843)

30 18.12 18.17
32 17.08 17.07
34 16.01 16

36 14.91 14.94
38 13.76 13.75
40 12.64 12.61
42 11.43 114
44 10.17 10.15
46 8.86 8.81
48 7.42 7.44
50 6.01 5.96
52 4.59 4.56
54 3.38 3.37
56 2.84 2.85
58 3.06 3.14
60 3.78 3.76
62 4.44 4.4

64 5.36 5.32
66 6.19 6.18
68 6.96 6.92
70 7.56 7.52
72 8.04 8.01
74 8.38 8.35
76 8.67 8.64
78 8.88 8.85
80 9.04 9.03
82 9.14 9.09
84 9.2 9.14
86 9.22 9.16
88 9.22 9.17
90 9.21 9.17
92 9.22 9.15
94 9.22 9.16
96 9.21 9.16
98 9.22 9.17
100 9.33 9.05
105 9.38 9.39
110 9.67 9.74
115 9.55 10.33
120 10.51 9.88
125 10.15 9.87
130 9.23 9.13
135 8.79 8.71
140 8.4 8.4

145 7.93 7.82
150 7.74 7.75
155 7.68 7.76
160 7.86 7.78
165 8.47 8.33
170 9.83 9.66
175 10.29 10.3
180 7.86 7.93

i



i

185 7.19 7.27
190 7.54 7.21
195 7.32 7.2

200 7.56 7.49
205 7.56 7.68
210 7.71 7.95
215 8.68 8.29
220 8.43 8.49
225 8.51 8.62
230 8.85 8.82
235 9.1 9.05
240 9.31 9.29
245 9.33 9.33
250 9.5 9.45
255 9.71 9.64
260 9.86 9.81
265 9.95 9.9

270 10 10.02
275 10.15 10.15
280 10.37 10.36
285 10.58 10.61
290 10.76 10.8
295 10.84 10.9
300 10.83 11.12
305 11.38 11.37
310 11.36 11.32
315 11.53 11.48
320 11.7 11.67
325 11.84 11.81
330 11.98 11.94
335 12.32 12.13
340 12.19 12.22
345 12.29 12.35
350 12.43 12.47
355 12.59 12.61
360 12.72 12.73
365 12.83 12.81
370 12.99 12.99
375 13.08 13.1
380 13.12 13.11
385 13.21 13.2
390 13.38 13.33
395 13.54 13.5
400 13.65 13.63
405 13.74 13.73
410 13.84 13.83
415 14.14 13.96
420 14.1 14

425 14.13 14.08
430 14.24 14.2
435 14.4 14.4
440 14.55 14.49
445 14.7 14.65
450 14.82 14.79
455 14.89 14.91
460 14.9 15.09
465 15.16 15.19

T251-0279/19
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470 15.24 15.22
475 15.31 15.25
480 15.38 15.32
485 15.48 15.43
490 15.58 15.52
495 15.66 15.6
500 15.72 15.7
505 15.74 15.75
510 15.83 15.82
515 16.05 15.92
520 15.95 15.93
525 15.97 15.97
530 16.05 16.01
535 16.09 16.07
540 16.16 16.15
545 16.21 16.21
550 16.29 16.3
555 16.38 16.41
560 16.51 16.53
565 16.67 16.68
570 16.78 16.85
575 16.87 17.02
580 17.03 17.11
585 17.06 17.08
590 17.1 17.09
595 17.15 17.13
600 17.22 17.18
605 17.28 17.25
610 17.35 17.33
615 17.42 17.37
620 17.41 17.42
625 17.48 17.48
630 17.56 17.55
635 17.67 17.65
640 17.8 17.79
645 17.94 17.95
650 18.08 18.13
655 18.16 18.12
660 18.18 18.03
665 18.12 17.99
670 18.13 18.01
675 18.19 18.09
680 18.26 18.24
685 18.42 18.41
690 18.56 18.56
695 18.62 18.61
700 18.67 18.67
705 18.7 18.74
710 18.74 18.79
715 18.81 18.86
720 18.89 18.95
725 19.09 19.09
730 19.22 19.26
735 19.17 19.23
740 19.19 19.14
745 19.14 19.1
750 19.13 19.09

i



i

755 19.17 19.1
760 19.19 19.15
765 19.24 19.21
770 19.34 19.29
775 19.37 19.36
780 19.36 19.36
785 19.43 19.41
790 19.51 19.48
795 19.59 19.56
800 19.7 19.66
805 19.83 19.79
810 19.98 19.95
815 20.07 20.04
820 20.1 19.96
825 20.11 19.92
830 20.09 19.94
835 20.09 19.96
840 20.14 20.05
845 20.19 20.11
850 20.27 20.2
855 20.36 20.29
860 20.42 20.37
865 20.46 20.44
870 20.5 20.51
875 20.52 20.55
880 20.59 20.61
885 20.7 20.69
890 20.82 20.77
895 20.89 20.83
900 20.88 20.92
905 20.83 21.08
910 20.93 21.21
915 21.19 21.17
920 21.22 21.1
925 21.09 21.03
930 20.98 21

935 20.95 21

940 20.96 21.01
945 21 21.04
950 21.05 21.06
955 21.09 21.07
960 21.15 21.13
965 21.23 21.2
970 21.27 21.26
975 21.31 21.3
980 21.36 21.37
985 21.43 21.44
990 21.52 21.53
995 21.63 21.64
1000 21.73 21.73
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5.1.5 Antenna HF907

Antenna factor Antenna factor
Frequency (GHz) HF907 HF907
(SN 102508) (SN 102494)
1 24.36 24.36
1.01 24.34 24.38
1.02 24,53 24.55
1.03 24.6 24.63
1.04 24.46 2451
1.05 24.35 24.41
1.06 24.48 24.49
1.07 2451 24.56
1.08 24.32 24.37
1.09 24.26 24.29
1.1 24.33 24.35
1.11 24.38 24.44
1.12 24.23 24.25
1.13 24,18 24.19
1.14 24.23 24.24
1.15 24.35 24.38
1.16 24.3 24.3
1.17 24.23 24.26
1.18 24.37 24.4
1.19 24.56 24.57
1.2 24.52 24.55
1.21 24.39 24.42
1.22 24.51 24.52
1.23 24.66 24.7
1.24 24.64 24.68
1.25 2451 24.54
1.26 24,53 24.55
1.27 24.69 24.72
1.28 24.65 24.65
1.29 24.46 24.47
1.3 24.48 24.52
1.31 24.66 24.68
1.32 24.64 24.65
1.33 24.49 245
1.34 24.53 24.53
1.35 24.75 24.75
1.36 24.73 24.76
1.37 24.62 24.65
1.38 24.74 24.76
1.39 24,96 24.99
1.4 25.02 25.05
1.41 24.94 24.95
1.42 25.02 25.03
1.43 25.31 25.37
1.44 25.39 25.43
1.45 25.27 25.29
1.46 25.37 25.42
1.47 25.7 25.7
1.48 25.77 25.76
1.49 25.66 25.67
1.5 25.76 25.77
1.51 26.04 26.03

i



i

1.52 26.12 26.12
1.53 26.01 26.03
1.54 26.06 26.03
1.55 26.29 26.29
1.56 26.35 26.36
1.57 26.25 26.25
1.58 26.27 26.27
1.59 26.41 26.45
1.6 26.51 26.5
1.61 26.37 26.36
1.62 26.33 26.33
1.63 26.48 26.52
1.64 26.58 26.57
1.65 26.42 26.44
1.66 26.35 26.37
1.67 26.51 26.53
1.68 26.64 26.59
1.69 26.46 26.47
1.7 26.36 26.34
1.71 26.52 26.5
1.72 26.7 26.7
1.73 26.54 26.53
1.74 26.4 26.38
1.75 26.62 26.64
1.76 26.85 26.83
1.77 26.72 26.73
1.78 26.59 26.57
1.79 26.75 26.8
1.8 27.08 27.07
1.81 26.92 26.92
1.82 26.77 26.76
1.83 27 27
1.84 27.26 27.23
1.85 27.09 27.06
1.86 26.92 26.88
1.87 27.17 27.14
1.88 27.4 27.35
1.89 27.27 27.22
1.9 27.14 27.12
1.91 27.43 27.38
1.92 27.72 27.71
1.93 27.59 27.56
1.94 27.55 27.52
1.95 27.9 27.9
1.96 28.25 28.24
1.97 28.13 28.1
1.98 28.06 28.04
1.99 28.43 28.44
2 28.67 28.63
2.01 28.5 28.45
2.02 28.37 28.39
2.03 28.67 28.63
2.04 28.76 28.76
2.05 28.48 28.46
2.06 28.37 28.36
2.07 28.49 28.48
2.08 28.52 28.51
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2.09 28.31 28.29
2.1 28.16 28.14
2.11 28.24 28.23
2.12 28.28 28.27
2.13 28.15 28.13
2.14 28.01 28

2.15 28.1 28.09
2.16 28.22 28.21
2.17 28.14 28.1
2.18 28.02 28

2.19 28.11 28.08
2.2 28.29 28.28
2.21 28.24 28.21
2.22 28.11 28.08
2.23 28.21 28.18
2.24 28.37 28.36
2.25 28.31 28.28
2.26 28.16 28.13
2.27 28.21 28.19
2.28 28.4 28.38
2.29 28.37 28.35
2.3 28.21 28.19
2.31 28.28 28.25
2.32 28.46 28.43
2.33 28.47 28.44
2.34 28.35 28.33
2.35 28.41 28.38
2.36 28.56 28.54
2.37 28.62 28.59
2.38 28.54 28.49
2.39 28.56 28.55
2.4 28.73 28.71
241 28.77 28.74
2.42 28.72 28.69
2.43 28.74 28.72
2.44 28.86 28.85
2.45 28.9 28.89
2.46 28.86 28.84
2.47 28.89 28.88
2.48 29.02 29.01
2.49 29.08 29.07
2.5 29.05 29.03
2.51 29.1 29.09
2.52 29.3 29.29
2.53 29.39 29.39
2.54 29.38 29.35
2.55 29.39 29.38
2.56 29.58 29.57
2.57 29.74 29.73
2.58 29.65 29.62
2.59 29.54 29.52
2.6 29.71 29.68
2.61 29.9 29.87
2.62 29.71 29.68
2.63 29.53 29.5
2.64 29.67 29.65
2.65 29.87 29.84

i



i

2.66 29.72 29.66
2.67 29.5 29.48
2.68 29.6 29.58
2.69 29.82 29.79
2.7 29.71 29.69
2.71 29.51 29.48
2.72 29.59 29.55
2.73 29.77 29.76
2.74 29.72 29.68
2.75 29.56 29.51
2.76 29.59 29.56
2.77 29.74 29.71
2.78 29.69 29.63
2.79 29.53 29.48
2.8 29.54 29.51
2.81 29.65 29.61
2.82 29.6 29.55
2.83 29.44 29.42
2.84 29.49 29.47
2.85 29.63 29.6
2.86 29.6 29.56
2.87 29.49 29.47
2.88 29.59 29.57
2.89 29.79 29.78
2.9 29.79 29.77
291 29.73 29.71
2.92 29.88 29.86
2.93 30.1 30.09
2.94 30.16 30.14
2.95 30.08 30.06
2.96 30.23 30.21
2.97 30.54 30.52
2.98 30.57 30.55
2.99 30.46 30.43

3 30.58 30.56
3.05 31.17 31.18
3.1 31.68 31.64
3.15 31.58 31.55
3.2 31.75 31.72
3.25 31.89 31.85
3.3 31.71 31.68
3.35 31.64 31.6
3.4 31.7 31.67
3.45 31.84 31.83
3.5 31.95 31.91
3.55 32.01 31.96
3.6 32.09 32.07
3.65 32.32 32.29
3.7 32.52 32.48
3.75 32.62 32.57
3.8 32.85 32.8
3.85 32.93 32.89
3.9 32.94 32.91
3.95 33.02 32.98

4 32.97 32.91
4.05 33.07 33.01
4.1 33.21 33.17
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4.15 33.33 33.31
4.2 33.48 33.43
4.25 33.71 33.66
4.3 33.87 33.83
4.35 34.02 33.99
4.4 33.83 33.82
4.45 33.57 33.53
4.5 33.61 33.58
4.55 33.61 33.59
4.6 33.51 33.49
4.65 33.44 33.39
4.7 33.6 33.58
4.75 33.93 33.92
4.8 34.06 34.05
4.85 34.13 34.13
4.9 34.27 34.25
4.95 34.38 34.36

5 34.38 34.34
5.05 34.19 34.17
5.1 33.99 33.97
5.15 33.93 33.93
5.2 33.97 33.96
5.25 33.92 33.91
5.3 33.93 33.93
5.35 34.17 34.18
5.4 34.37 34.38
5.45 34.43 34.44
5.5 34.38 34.38
5.55 34.42 34.42
5.6 34.45 34.45
5.65 34.28 34.28
5.7 34.05 34.04
5.75 34.04 34.05
5.8 34.2 34.2
5.85 34.31 34.31
5.9 34.35 34.35
5.95 34.47 34.49

6 34.69 34.7
6.05 34.87 34.86
6.1 34.82 34.82
6.15 34.75 34.75
6.2 34.78 34.79
6.25 34.77 34.79
6.3 34.68 34.69
6.35 34.66 34.68
6.4 34.84 34.87
6.45 35.03 35.07
6.5 35.13 35.14
6.55 35.13 35.13
6.6 35.26 35.26
6.65 35.36 35.36
6.7 35.29 35.29
6.75 35.17 35.16
6.8 35.16 35.15
6.85 35.26 35.28
6.9 35.37 35.38
6.95 35.35 35.36

i



i

7 35.44 35.45
7.05 35.59 35.61
7.1 35.74 35.76
7.15 35.73 35.74
7.2 35.61 35.63
7.25 35.65 35.66
7.3 35.65 35.67
7.35 35.64 35.64
7.4 35.63 35.64
7.45 35.71 35.74
7.5 35.89 35.9
7.55 35.99 36.01
7.6 36.09 36.1
7.65 36.18 36.21
7.7 36.23 36.25
7.75 36.26 36.29
7.8 36.21 36.22
7.85 36.2 36.2
7.9 36.14 36.16
7.95 36.16 36.17

8 36.14 36.15
8.05 36.19 36.19
8.1 36.3 36.32
8.15 36.46 36.47
8.2 36.5 36.5
8.25 36.51 36.53
8.3 36.51 36.5
8.35 36.48 36.48
8.4 36.46 36.45
8.45 36.4 36.39
8.5 36.41 36.4
8.55 36.45 36.45
8.6 36.56 36.58
8.65 36.7 36.71
8.7 36.71 36.7
8.75 36.79 36.83
8.8 36.85 36.88
8.85 36.88 36.85
8.9 36.79 36.75
8.95 36.79 36.81

9 36.87 36.84
9.05 36.82 36.75
9.1 36.85 36.81
9.15 36.9 36.88
9.2 36.89 36.9
9.25 36.92 36.91
9.3 36.97 36.97
9.35 37.07 37.07
9.4 37.11 37.11
9.45 37.14 37.16
9.5 37.2 37.19
9.55 37.1 37.08
9.6 37.06 37.03
9.65 37.04 37.05
9.7 36.96 36.97
9.75 36.93 36.93
9.8 37 37
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9.85 37.15 37.16
9.9 37.23 37.24
9.95 37.25 37.22

10 37.31 37.3
10.05 37.31 37.3
10.1 37.23 37.2
10.15 37.15 37.13
10.2 37.11 37.13
10.25 37.11 37.15
10.3 37.11 37.13
10.35 37.15 37.19
10.4 37.21 37.24
10.45 37.25 37.27
10.5 37.27 37.28
10.55 37.24 37.24
10.6 37.18 37.18
10.65 37.17 37.19
10.7 37.19 37.19
10.75 37.16 37.17
10.8 37.16 37.18
10.85 37.26 37.26
10.9 37.32 37.32
10.95 37.33 37.32

11 37.36 37.35
11.05 37.34 37.33
111 37.34 37.36
11.15 37.35 37.34
11.2 37.34 37.33
11.25 37.29 37.29
11.3 37.28 37.29
11.35 37.34 37.31
114 37.31 37.3
11.45 37.32 37.33
11.5 37.38 37.39
11.55 37.41 37.42
11.6 37.44 37.43
11.65 37.44 37.42
11.7 37.43 37.42
11.75 37.48 37.48
11.8 37.39 37.38
11.85 37.4 37.38
11.9 37.45 37.39
11.95 37.45 37.43

12 37.48 37.47
12.05 37.51 37.5
12.1 37.54 37.51
12.15 37.58 37.58
12.2 37.59 37.6
12.25 37.62 37.6
12.3 37.62 37.6
12.35 37.61 37.62
12.4 37.61 37.65
12.45 37.65 37.63
12.5 37.67 37.66
12.55 37.71 37.71
12.6 37.8 37.76
12.65 37.86 37.82

i



i

12.7 37.89 37.86
12.75 37.92 37.9
12.8 38 37.98
12.85 38.05 38.02
12.9 38.06 38.02
12.95 38.09 38.05
13 38.14 38.1
13.05 38.21 38.19
13.1 38.29 38.24
13.15 38.36 38.35
13.2 38.44 38.47
13.25 38.57 38.55
13.3 38.63 38.59
13.35 38.68 38.67
13.4 38.77 38.73
13.45 38.84 38.77
13.5 38.9 38.8
13.55 38.92 38.88
13.6 39.03 39
13.65 39.15 39.11
13.7 39.3 39.23
13.75 39.42 39.33
13.8 39.53 39.49
13.85 39.66 39.59
13.9 39.74 39.65
13.95 39.81 39.7
14 39.89 39.83
14.05 39.96 39.92
14.1 40.02 39.96
14.15 40.08 40.04
14.2 40.16 40.11
14.25 40.25 40.18
14.3 40.33 40.27
14.35 40.37 40.28
14.4 40.44 40.32
14.45 40.5 40.4
14.5 40.62 40.56
14.55 40.7 40.61
14.6 40.77 40.64
14.65 40.83 40.71
14.7 40.86 40.77
14.75 40.83 40.72
14.8 40.79 40.65
14.85 40.76 40.65
14.9 40.84 40.76
14.95 40.87 40.77
15 40.89 40.79
15.05 40.95 40.85
15.1 41.03 40.94
15.15 41.08 40.96
15.2 41.02 40.93
15.25 40.99 40.88
15.3 41.01 40.91
15.35 41.04 40.88
15.4 41.08 40.92
15.45 41.12 40.96
15.5 41.15 40.97
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15.55 41.18 41
15.6 41.14 41.01
15.65 41.05 40.99
15.7 40.99 40.95
15.75 40.99 40.92
15.8 41.03 41
15.85 41.14 41.11
15.9 41.18 41.15
15.95 41.27 41.22
16 41.34 41.33
16.05 41.4 41.36
16.1 41.39 41.34
16.15 41.33 41.32
16.2 41.31 41.31
16.25 41.4 41.37
16.3 41.47 41.43
16.35 41.53 41.52
16.4 41.66 41.66
16.45 41.77 41.75
16.5 41.82 41.77
16.55 41.84 41.87
16.6 41.83 41.95
16.65 41.85 41.94
16.7 41.91 42
16.75 42.09 42.2
16.8 42.23 42.35
16.85 42.36 42.39
16.9 42.5 42.49
16.95 42.61 42.59
17 42.63 42.6
17.05 42.63 42.57
17.1 42.64 42.54
17.15 42.76 42.58
17.2 42.82 42.63
17.25 42.86 42.75
17.3 43.02 42.9
17.35 43.15 42.98
17.4 43.28 43.1
17.45 43.3 43.17
175 43.32 43.16
17.55 43.37 43.19
17.6 43.39 43.23
17.65 43.5 43.35
17.7 43.52 43.41
17.75 43.62 43.49
17.8 43.74 43.6
17.85 43.89 43.69
17.9 43.92 43.81
17.95 44.02 43.89
18 44.18 43.98

i



S

5.1.6 Antenna VHBB9124 (SN0317)
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Frequency |Antenna Frequency |Antenna Frequency | Antenna Frequency |Antenna
(MHz) factor (MHz) factor (MHz) factor (MHz) factor
20 15,3 61 9,0 104 9,7 186 186
21 15,1 62 8,9 106 9,9 188 188
22 14,8 63 8,9 108 10,0 190 190
23 14,5 64 8,8 110 10,2 192 192
24 14,3 65 8,8 112 10,2 194 194
25 14,1 66 8,8 114 10,3 196 196
26 13,8 67 8,9 116 10,4 198 198
27 13,6 68 8,9 118 10,5 200 200
28 13,3 69 8,9 120 10,5
29 13,1 70 8,9 122 10,7
30 12,6 71 8,9 124 10,7
31 12,4 72 8,9 126 10,8
32 12,2 73 8,9 128 10,9
33 12,0 74 8,9 130 11,0
34 11,8 75 8,9 132 111
35 11,7 76 8,9 134 11,2
36 11,4 77 8,9 136 11,4
37 11,3 78 8,9 138 115
38 11,1 79 9,0 140 11,6
39 11,0 80 9,0 142 11,8
40 10,8 81 9,0 144 11,8
41 10,7 82 9,1 146 12,0
42 10,5 83 9,0 148 11,9
43 10,3 84 9,0 150 12,0
44 10,2 85 9,0 152 12,1
45 10,1 86 9,1 154 12,4
46 9,9 87 9,1 156 12,6
47 9,9 88 9,2 158 12,8
48 9,7 89 9,2 160 12,9
49 9,7 90 9,3 162 12,9
50 9,5 91 9,3 164 13,0
51 9,5 92 9,3 166 13,0
52 9,3 93 9,3 168 12,8
53 9,3 94 9,3 170 12,8
54 9,2 95 9,3 172 12,9
55 9,1 96 9,4 174 13,0
56 9,0 97 9,4 176 13,2
57 9,0 98 9,5 178 13,3
58 9,0 99 9,5 180 13,4
59 9,0 100 9,6 182 13,5
60 9,0 102 9,7 184 13,5
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5.1.7 Radiated emission cable (C004+C005)

Sk

Frequency | Loss | Frequency | Loss | Frequency | Loss | Frequency | Loss | Frequency | Loss
(MHz) (dB) (MHz) (dB) (MHz) (dB) (MHz) (dB) (MHz) (dB)
0,009 0,29 2600| 377 5600| 5.80 8600| 7+43 13000| 9,60
5/ 0,40 2700| 3.85 5700| 586 8600 | 7,50 13200| 9,65
10| 049 2800| 3.93 5800| 591 8700| 7.58 13400| 9,74
30| 0.68 2000| 4,00 5000| 598 8800 | 7,63 13600| 9,88
50| 0,96 3000| 408 6000| 6,04 8900| 7.68 13800 9,97
100| 121 3100| 414 6100| 610 9000| 7.71 14000 10,04
200| 140 3200| 422 6200| 616 9100| 7.75 14200 10,12
300| 1,57 3300| 430 6300| 6:21 9200| 7.78 14400 10,20
200 L73 3400| 437 6400| 626 9300| 7,82 14600 | 10,35
500| 1,86 3500| 445 6500| 631 9400| 7.86 14800 | 10,52
600| 200 3600| 452 6600 6,36 9500 | 7,92 15000 | 10,61
700| 213 3700| 459 6700| 643 9600| 7,99 15200 | 10,68
800| 225 3800| 465 6800| 6:49 9700| 8.07 15400 | 10,75
900| 2,37 3900| 471 6900| 6,55 9800| 814 15600 | 10,83
1000| 248 4000| 478 2000| 661 9900| 821 15800 | 10,94
1100| 2.58 4100| 485 7100| 6,67 10000 | 8.29 16000 | 11,07
1200| 269 4200 492 7200| 6,73 10200 | 839 16200 | 11,17
1300| 2,79 4300| 498 7300| 6,78 10400 | 850 16400 | 11,26
1400| 289 4400| 505 2400| 682 10600 | 859 16600 | 11,35
1500| 298 4500 511 7500| 6,86 10800 | 8.67 16800 | 11,44
1600| 3.08 4600| 518 7600 6,90 11000 | 876 17000 | 11,51
1700| 316 4700| 5.24 7700| 695 11200| 8.85 17200 | 11,61
1800| 3.26 4800| 531 2800 7,00 11400| 895 17400 11,73
1900| 3.34 4900| 537 7900| 7,05 11600| 9.04 17600 | 11,88
2000| 344 5000| 543 8000| 7.11 11800 | 9.07 17800 | 12,11
2100| 352 5100| 548 s100| 7.16 12000| 9.13 18000 | 12,41
2200 360 5200| 554 g200| 721 12200| 9,26
2300| 368 5300| 561 8300| 725 12400| 9:40
2400| 029 5400| ©68 g400| 730 12600| 951
2500| 040 5500| ©:74 8s500| 736 12800| 743




S

5.1.8 Loop antenna FMZB 1519

Frequency Antenna factor
(MHz) (dB)

0,009 -30,60
0,010 -30,80
0,020 -31,80
0,030 -32,00
0,040 -32,10
0,050 -32,20
0,060 -32,20
0,070 -32,20
0,080 -32,20
0,090 -32,30
0,100 -32,30
0,150 -32,30
0,200 -32,40
0,300 -32,40
0,400 -32,40
0,500 -32,40
0,600 -32,40
0,700 -32,50
0,800 -32,50
0,900 -32,50
1,000 -32,50
2,000 -32,50
3,000 -32,50
4,000 -32,50
5,000 -32,50
6,000 -32,50
7,000 -32,50
8,000 -32,50
9,000 -32,50
10,000 -32,50
11,000 -32,50
12,000 -32,50
13,000 -32,50
14,000 -32,40
15,000 -32,40
16,000 -32,40
17,000 -32,40
18,000 -32,30
19,000 -32,30
20,000 -32,20
21,000 -32,10
22,000 -32,10
23,000 -32,00
24,000 -31,90
25,000 -31,80
26,000 -31,70
27,000 -31,60
28,000 -31,50
29,000 -31,40
30,000 -31,30
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6 CONVERSION FACTORS AND ALL OTHER FORMULAS

Unit Conversion unit Formula of conversion
dBuVv dBuVv/im dBuV/m = dBuV + AF
uv/m dBuV/m dBuV/m = 20log(X(uV/m)/1uV)
Test distance stated in Test distance Conversion
standard of measurement factor
Class B 3m 3m /
Class A 10 m 3m 20dB/decade

i



