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1. GENERAL INFORMATION

1.1. GENERAL DESCRIPTION OF EUT
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Applicant Telelink City Services .

Address 6 Panorama Sofia str., Richhill business center, block B, floor 2, 1766 Sofia,
BULGARIA

Manufacturer Telelink City Services .

Address 6 Panorama Sofia str., Richhill business center, block B, floor 2, 1766 Sofia,
BULGARIA

Factory Telelink City Services .

Address 6 Panorama Sofia str., Richhill business center, block B, floor 2, 1766 Sofia,
BULGARIA

Product Designation Modeshift Validator

Brand Name Modeshift

Test Model MTV101

Date of test Apr. 22, 2020 to Jun. 03, 2020

Operating Frequency(NFC) |13.56MHz

Modulation(NFC) ASK

Antenna Type(NFC) Integral antenna

Antenna Gain(NFC) 0dBi

Hardware Version TPS530-MAIN-V1.6

Software Version TPS530_ALL_V1.0.0

Power Supply DC 9-36V
Test Voltage DC 12v
Test Result Pass

Prepared By

ey gy

Donjon Huang
(Project Engineer)

Reviewed By

Apr. 20, 2020

Mox. 2Asag

Max Zhang
( Reviewer)

Approved By

Apr. 20, 2020

Fﬂ"’”’b (2

Forrest Lei
(Authorized Officer)

Apr. 20, 2020
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NO. TEST MODE DESCRIPTION
1 Transmitting
Note:

1. All the test had been tested with full charging, only the result of the worst case was recorded in the report, if

no other cases.
2.For Radiated Emission, 3axis were chosen for testing for each applicable mode.

1.3. DESCRIPTION OF TEST SETUP

Configure :
EUT Accessory
Item Equipment Model No. ID or Specification Remark
1 Modeshift Validator MTV101 FCC ID: 2AVBHMTV101 EUT
2 Adapter HB24F-1202000SPA DC 12V 2A AE
3 USB Cable N/A N/A AE
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1.4. MEASUREMENT INSTRUMENTS LIST
NAME OF
EQUIPMENT MANUFACTURER MODEL S/N Cal. Date Cal. Due
EMI Test Receiver R&S ESCI 100694 June 12, 2019 [June 11,2020
Amplifier Schwarzbeck BBV 9718 9718-205 June 12, 2019 June 11,2020
WIDEBAND
REQUENCY SCHWARZBECK | VULB9168 |VULB9168-494 | Jan. 09, 2019 |Jan. 08, 2021
ANTENNA
WIDEBAND VULB9168
REQUENCY SCHWARZBECK | VULB9168 DE9250 Sep. 20, 2019 |Sep. 19, 2020
ANTENNA
LOOP ANTENNA AH SAS-562B / Feb.27, 2020 | Feb.26, 2022
EMI Test Receiver R&S ESCI 100694 June 12, 2019 | June 11,2020
Amplifier Schwarzbeck BBV 9718 9718-205 June 12, 2019 | June 11,2020




3. RADIATED EMISSION

3.1. TEST LIMIT

Within the 13.110MHz-14.010MHz band
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Frequencies Field Strength at 30m Field Strength at 30m Field Strength at 3m
(MHz) (microvolts/meter) (dBuV/m) (dBuV/m)
13.553~13.567 15.848 84 124
13.410~13.553
4 . .

13.567~13.710 33 >0 903
13.110~13.410

1 40. .
13.710~14.010 06 0-5 805

According to 15.35, on any frequency or frequencies below or equal to 1000 MHz, the limits Shown are based
on measuring equipment employing a CISPR quasi-peak detector function and related measurement
bandwidths, unless otherwise specified the limit on peak radio frequency emissions is 20dB above the

maximum permitted average emission limit applicable to the equipment under test.

Outside of the 13.110MHz-14.010MHz band

Frequency Distance Field Strengths Limit
(MHz) Meters v V/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(kHz)

0.490 ~ 1.705 30 24000/F(kHz)

1.705 ~ 30 30 30

30 ~ 88 3 100 40.0

88 ~ 216 3 150 43.5

216 ~ 960 3 200 46.0

960 ~ 1000 3 500 54.0
Above 1000 3 Other:74.0 dB(pV)/m (Peak) 54.0 dB(pV)/m (Average)
Remark: (1) Emission level dB 1V = 20 log Emission level 1 V/m

(2) The smaller limit shall apply at the cross point between two frequency bands.
(3) Distance is the distance in meters between the measuring instrument, antenna and the closest

point of any part of the device or system.
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3.2. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz VBW and RBW for peak reading. Then 1MHz RBW and 10Hz
VBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the
recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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The following table is the setting of spectrum analyzer and receiver.
Spectrum Parameter Setting
Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP
Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP

1GHz~26.5GHz

Start ~Stop Frequenc
P a y 1MHz/1MHz for Peak, 1MHz/10Hz for Average

Receiver Parameter Setting
Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP




3.3. TEST SETUP
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Radiated Emission Test-Setup Frequency Below 30MHz

| RX Antenna

E | Im

Metal Full Soldered Ground Plane

=0l oo

System Simulator

-

==

Spectrum Analyzer / Receiver

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

3m

RX Antenna

Ant. feed
point

1
Metal Full Soldered Ground Plane

System Simulator

== .

Spectrum Analyzer / Receiver
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3.4. TEST RESULT
RADIATED EMISSION BELOW 30MHZ

EUT : Modeshift Validator Model Name MTV101
Temperature : 20 C Relative Humidtity :  |48%
Pressure : 1010hPa Test Voltage : DC12v
Test Mode : Mode 1 Polarization : Face

126.0 dBu¥/m

Limit: —_—
I_l Margin:

86
1 3
46.0
13110 13.20 13.29 13.38 13.47 13.56 13.65 13.74 13.83 14.01 MHz
. . Antenna| Tahle
Frenq. Readin Factar |Measurement| Limit | Owver !
Mo Mk i d Detector | Height | Degree Comment
’ M Hz dBuy dBuv/m dBuv/m dBuvim | db cm degree
117 13.3140 -B.7H BS.00 a28.24 80.50 |-22 26| peak
2 13.5600 18.07 g5.00 83.07 124 00408593 peak
3 13.8924 -7.03 g5 .00 o797 20.80 |-22.83| peak
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EUT : Modeshift Validator Model Name MTV101
Temperature : 20 C Relative Humidtity - |48%
Pressure : 1010 hPa Test Voltage DC12v
Test Mode : Mode 1 Polarization : Side

126.0 dBu¥/m

Limit: —_—
|_| Margin:

86
2
1 3
46.0
13110 13.20 13.29 13.38 13.47 13.56 13.65 13.74 13.83 14.01 MHz
) . Antenna| Table
Freq. Feadin Factor [Measurement| Limit | Over .
Mo, Mk i d Detector | Height | Degree Cormment
' mHz dBuy dBuUYIm dBuvim dBuvim| dB Cm degree
1 1335842 -5 87 ES.00 g28.13 a0.a0 |-2237 peak
2 13.5600 1357 E5.00 T8.A7 124 001-4543| peak
3|7 13.8086 -BYY B5.00 £8.23 a0.a0 |-2227 peak

Note: Other emissions from 9 kHz to 30 MHz are considered as ambient noise. No recording in the test report.
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RADIATED EMISSION 30MHz- 1GHZ

EUT : Modeshift Validator Model Name MTV101
Temperature : 20 C Relative Humidtity : [48%
Pressure : 1010 hPa Test Voltage DC12Vv
Test Mode Mode 1 Polarization : Horizontal
669 dBu¥/m
Limit: —
Margin:
_I—I X
6
2 5 5
>WH
2
27X 4
13
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
. . Antennal| Tahle
Freg. Readin Factor [Measurement| Limit | Cwver .
N M i ; Detector | Height | Degree Cormment
W Hz dBuyY B/t dBY I dBuvim | dB cm degree
1 J1E167 g .6Y 18.22 28.91 40,00 -13.09] peak
2 1884333 iy 16 .68 2745 43.50 1605 peak
3 24178433 1743 1863 JB6.56 45.00 |-9.44 peak
4 |7 | 3759687 1963 2214 4177 45.00 |-4.23 peak
5 793 0667 4.35 a0.25 a4 .60 46.00 |-1140| peak
a 981 91687 428 32 448 ag.7y 8400 1723 peak

RESULT: PASS
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EUT : Modeshift Validator Model Name MTV101
Temperature : 20 C Relative Humidtity : |48%
Pressure : 1010 hPa Test Voltage DC12Vv
Test Mode Mode 1 Polarization : Vertical
66.9 dBuV/m
Limit: —
Margin:
| 2 P
y

)] >WW W

T

13

30,000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Cwver Detector AS:;E? D-LZELEE Comment

il Hz dBuy dBfm dBuYIm dBuvm dB cm degree

1 429333 10.30 1998 30.28 40.00 [-8.72 | peak

2 878000 14.14 15.79 29.493 43.80 1357 peak

3 138.3167 | 11.50 1912 30.62 43.50 [F12.88] peak

4 236.9333 | 12.72 18 .44 31.16 46.00 [-14.84]) peak

5 [ * | 384.0500 | 17497 22432 40.39 46.00 [-5681 | peak

a 6764333 | 1210 26449 38.49 46.00 [-741 | peak

RESULT: PASS
Note:

Factor=Antenna Factor + Cable loss, Margin=Result-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

The mode 1 is the worst case, and only the data of the worst case recorded in this test report.
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4. FREQUENCY STABILITY

4.

1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the operation frequency.

3. Set SPA Centre Frequency = Operation Frequency, RBW= 1 KHz, VBW =3 X RBW.
4. Set SPA Trace 1 Max hold, then View.

5. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the nominal
value

6. Extreme temperature rule is -20°C~40°C.

4.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

[E S N

Spectrum Analyzer

I
n o ©

OWVE+
+

o O euTe
o o




4.3. MEASUREMENT RESULTS

Operating frequency: 13.56MHz

Voltage vs. Frequency Stability (Test Temperature: 20°C)
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Measurement

Max. Deviation

Voltage(V) Frequency (MHz) (MH2) Limit(MHz) Conclusion
12.0 13.56081
10.8 13.56086 0.00086 0.001356 PASS
13.2 13.56085
Temperature vs. Frequency Stability (Test Voltage: 12V)
Temperature Fr'\élgl?:rl:cr:?/n(]l\?lﬁz) Max.('a'(_el\;l)a tion Limit(MHz) Conclusion
- 20°C 13.56085
-10°C 13.56084
0°C 13.56083
10°C 13.56085 0.00085 0.001356 PASS
20°C 13.56082
30°C 13.56083
40°C 13.56084
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5. BANDWIDTH
5.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
2. Set the EUT Work on the operation frequency.

3. Set SPA Centre Frequency = Operation Frequency, RBW= 10 KHz, VBW =3 X RBW.
4, Set SPA Trace 1 Max hold, then View.

5.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer
[] @) ©
T

RF Cable

EUT
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5.3. MEASUREMENT RESULTS

TEST ITEM BANDWIDTH
TEST MODE Model
Test Data (kHz) Criteria
Occupied Bandwidth 23.145 PASS
-20dB Bandwidth 26.98 PASS
' Keysight Spectrum Analyzer - Occupied BW ==

(I 500 AC [ SENSE:INT] [ ALIGN AUTO  [11:08:39 AMJun 01, 2020
Center Freq 13.560000 MHz Center Freq: 13.560000 MHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref -10.00 dBm

Center Freq
13.560000 MHz

#VBW 30 kHz

Occupied Bandwidth Total Power -31.7 dBm
23.145 kHz

Transmit Freq Error 295 Hz % of OBW Power 99.00 %
x dB Bandwidth 26.98 kHz xdB -20.00 dB




6. LINE CONDUCTED EMISSION TEST
6.1. LIMITS OF LINE CONDUCTED EMISSION TEST
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Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

6.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

=80cm

\ aocm
40cm

80pm LI
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6.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

o gk v

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received charging voltage by adapter which received 120V/60Hzpower by a LISN..

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

6.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.
2.

3.

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was

less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

The test data of the worst case condition(s) was reported on the Summary Data page.



6.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
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it
G0
Al
40
30

10
n

20 [ R

Level [dBHY]

inininiebeietole lutluiuls Sl S |

=r--

[
I
1
2 3 Ahd

-10 L
150k GO0k 200k 1
Freguency [Hz]
¥ x ®»MEE agc fin

MEASUREMENT RESULT: "agc fin"

Z020/5/8 1:44
Fregquency Level Transd Limit Margin Detector Line EE

MHz dBpv dE  dBuv dB

0.158000 45.10 11.3 (=3 12.5 QP L1 =HD
0.zZ0zooo 38.70 11.3 &4 Z4.8 QP L1 =HD
0.&0&000 3&.40 11.3 56 19.&6 QP L1 =HD
7.568000 33.80 11.5 &0 26,2 QP L1 =HD
2.0Zs000 32.90 11.5 &0 27.1 QP L1 =HD
12.210000 2720 11.8 &0 J2.8 QP Ll =HD

MEASUREMENT RESULT: "agc fin2"

2020/5/8  1:44
Fregquency Level Transd Limit Margin Detector Line EE

MHz dBEpv dE  dBEuv dB

0.15E8000 Z5.90 11.3 56 29.7 AV Ll =MD
0.Z1s000 Z0.%0 11.3 53 3Z2.0 AV Ll =MD
0.&10000 Z4 .70 11.3 45 21.3 AV Ll =MD
7.534000 Z23.50 11.5 50 Z26.1 AV Ll =MD
7.84z000 Z3.00 11.5 50 27.0 AV Ll =D
12.842000 18.80 11.8 50 31.4 AV Ll =D

RESULT: PASS
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Line Conducted Emission Test Line 2-N
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70
B0

40
a0

10
1]
-10

50

Level [dBpY]

0 A

Freguency [Hz]

MEASUREMENT RESULT:

Z0Z0/5/8

Freguency

tn-1-1000

MEASUREMENT RESULT:

Z0Z0/5/8

MH=

154000
173000
. 613000
. 238000
L70zZ000
.114000

Freguency

=110 o0

MH=

158000
188000
. 514000
262000
. 638000
15.

114000

RESULT: PASS

1:40

1:40
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dBEpv

46.
4z,
.ao
31.
a0.
.20

33

=7

=11
&0

50
20

Lewvel
dEpW

26,
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13.
21,
.40
.10

23

22
1a

20

&l
7o

"agc fin"
Transd Limit
dB  dBpv
11.3 =1
11.3 B3
11.3 a6
11.5 &l
11.5 &l
11.9 &0
"agrc finZd"
Transd Limit
dB  dBpv
11.32 a6
11.32 a4
11.32 45
11.3 a0
11.5 a0
11.9 a0

Marg

129,
ZZ.
Z23.
Z8.
29,
3Z.

Marg

9.
31,
Z7.
Z8.
27.
31.

in
dE

[ C oy [ e I

in

dBE

N AT = TS

Detector

QF
QF
QF
QF
QF
QF

Detector

AV
AV
AV
AV
AN
AN

Line

EE2=2==2=

Line

S 222353

PE

=MD
=MD
=MD
=MD
=MD
=MD

PE

=MD
=MD
=MD
=MD
=ML
=ML
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 1GHz
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FCC LINE CONDUCTED EMISSION TEST SETUP

----END OF REPORT----



