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2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report.

CTC advanced GmbH does not assume responsibility for any conclusions and generalisations drawn from
the test results with regard to other specimens or samples of the type of the equipment represented by the
test item.

The test report may only be reproduced or published in full. Reproduction or publication of extracts from the
report requires the prior written approval of CTC advanced GmbH.

The testing service provided by CTC advanced GmbH has been rendered under the current "General Terms
and Conditions for CTC advanced GmbH".

CTC advanced GmbH will not be liable for any loss or damage resulting from false, inaccurate, inappropriate
or incomplete product information provided by the customer.

Under no circumstances does the CTC advanced GmbH test report include any endorsement or warranty
regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CTC advanced GmbH test report include or imply any product or service
warranties from CTC advanced GmbH, including, without limitation, any implied warranties of merchantability,
fitness for purpose, or non-infringement, all of which are expressly disclaimed by CTC advanced GmbH.

All rights and remedies regarding vendor’s products and services for which CTC advanced GmbH has
prepared this test report shall be provided by the party offering such products or services and not by
CTC advanced GmbH.

In no case this test report can be considered as a Letter of Approval.

This test report is electronically signed and valid without handwriting signature. For verification of the
electronical signatures, the public keys can be requested at the testing laboratory.

This test report replaces the test report with the number 1-3753/17-01-06 and dated 2017-06-22.

2.2 Application details

Date of receipt of order: 2017-05-03
Date of receipt of test item: 2017-06-09
Start of test: 2017-06-13
End of test: 2017-06-21
Person(s) present during the test: Mr. Tim Davison

Mr. Ismael Talancon Lara

3 Test standard/s:

Test Standard Version Test Standard Description

FCC Part 15, 2016-06 Isochronous UPCS Device 1920 — 1930 MHz

subpart D

Industry Canada 2015-03 2 GHz Licence-exempt Personal Communication Service
RSS-213, Issue 3 Devices (LE-PCS)

ANSI C63.17 2013-08 American National Standard for Methods of Measurement of

the Electromagnetic and Operational Compatibility of
Unlicensed Personal Communication Services (UPCS) Devices

ANSI C63.4 2014-06
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American National Standard for Methods of Measurement of
Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

4 Test Environment

Temperature: + 22 °C during room temperature tests
+ 55 °C during high temperature test
- 20 °C during low temperature test
Relative humidity content: 38 %
Air pressure: not relevant for this kind of testing
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5 Summary of Measurement Results

No deviations from the technical specifications were ascertained

X
[]

There were deviations from the technical specifications ascertained

CFR 47 Part 15 UPCS

Name of test FCC CFR 47 IC RSS-213 Verdict
Paragraph Paragraph
Coordination with fixed microwave 15.307(b) N/A Complies
Digital Modulation Techniques 15.319(b) 6.1 Complies
Labeling requirements 15.19(a)(3) RSS-GEN 5.2 Complies
Antenna requirements 15.317, 15.203 4.1(e) Complies
Power Line Conducted Emission 15.107(a), 6.3 N/A
15.207(a) RSS_GEN 7.2.2
Emission Bandwidth 15.323(a) 6.4 Complies
In-band Emission 15.323(d) 6.7.2 Complies
Out-of-band Emissions 15.323(d) 6.7.1 Complies
Peak Transmit Power 15.319(c)(e), 6.5 Complies
15.31(e)
Power Spectral Density 15.319(d) 4.3.2.1 Complies
Automatic discontinuation of transmission 15.319(f) 4.3.4(a) Complies
Carrier frequency stability 15.323(f) 6.2 Complies
Frame repetition stability 15.323(e) 4.3.4(c) Complies
Frame period and jitter 15.323(e) 4.3.4(c) Complies
Monitoring threshold, Least interfered 15.323(c)(2);(5); 4.3.4(b) Complies
channel (9)
Monitoring of intended transmit window and | 15.323(c)(1) 4.3.4 Complies
maximum reaction time
Threshold monitoring bandwidth 15.323(c)(7) 434 N/A
Reaction time and monitoring interval 15.323(c)(1);(5); 434 Complies
(7)
Access criteria test interval 15.323(c)(4);(6) 4.3.4 N/A!
Access criteria functional test 15.323(c)(4);(6) 4.3.4 N/A!
Acknowledgments 15.323(c)(4) 4.3.4 Complies
Transmission duration 15.323(c)(3) 4.3.4 Complies
Dual access criteria 15.323(c)(10) 4.3.4 Complies
Alternative monitoring interval 15.323(c)(10);(11) | 4.3.4 N/A?
Spurious Emissions (Antenna Conducted) 15.323(d) 6.7.1 Complies®
Spurious Emissions (Radiated) 15.319(qg), 4.3.3 Complies*
15.109(a), RSS-GEN 7.2.3
15,209(a)
Receiver Spurious Emissions N/A 6.8 Complies

"Only applicable for EUT that can initiate a communication link
2The client declares that the tested equipment does not implement this provision

3The tested equipment has integrated antennas only

4 Only requirement FCC 15.109 for unintentional radiators was tested radiated

Only applicable for EUT that supports duplex channels
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6 Test Set-up

6.1 Frequency Measurements

Test Set-up 1:

PC CMD65

A
\ 4

A

EUT

This setup is used for measuring Carrier Frequency Stability at nominal and extreme temperatures.

For long term Frequency Stability, the EUT was in loopback-mode and was controlled with the CMDG65, the

modulation pattern was set to 01010101....

6.2 Timing Measurements

Test Set-up 2:

PC CMD65

A
\ 4

A

EUT

This setup is used for measuring Frame Repetition Stability, Frame Period and Jitter.

6.3 Conducted Emission Test

Test Set-up 3:

EUT RF Combiner

A 4
A

!

Spectrum Analyzer

This setup is used for all conducted emission tests.

\ 4

CMD65

The EUT was in loopback-mode and was controlled with the CMD65, the modulation pattern was set to
Pseudo-Random bit sequence to simulate normal speech.

2017-11-08
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6.4 Radiated Emission Test

30 MHz — 1GHz:

Test Set-up 4:

The equipment is set up to simulate normal operation mode as described in the user manual or
defined by the manufacturer.

If the EUT is a tabletop system, a no conducting table with 0.8 m height is used, which is placed on
the ground plane.

If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.
Auxiliary equipment and cables are positioned to simulate normal operation conditions as described
in ANSI C 63.4.

The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
Measurement distance is 10 m or 3 m (see ANSI C 63.4) — see test details.

EUT is set into operation.

Premeasurement

The turntable rotates from 0° to 315° using 45° steps.
The antenna is polarized vertical and horizontal.
The antenna height changes from 1 m to 3 m.

At each turntable position, antenna polarization and height the analyzer sweeps three times in peak
to find the maximum of all emissions.

Final measurement

The final measurement is performed for at least six highest peaks according to the requirements of
the ANSI C63.4.

Based on antenna and turntable positions at which the peak values are measured the software
maximize the peaks by changing turntable position + 45° and antenna height between 1 and 4 m.
The final measurement is done with quasi-peak detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit are recorded. A plot with the graph of the
premeasurement with marked maximum final results and the limit is stored.

Power
supply

Turntable 4m &Y
Tower 1-4m Height
receiving antenna

10m SR——

)

Gl

¢
Sucoflex
cable

[ 0.8 m Height
1 - 4 m Height
Non-conductive table —  Non-conductive table |-
0,1m Height 0,8m Height
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1GHz - 10 GHz:

Test Set-up 5:

e The Equipment was setup to simulate a typical usage like described in the user manual / or described
by manufacturer.

e If the EUT is a tabletop system, a no conducting table with 0,8 m height is used, which is placed on
the ground plane.

e Ifthe EUT is a floor standing device, it is placed on the ground plane with insulation between both.

e Auxiliary equipment and cables were positioned to simulate normal operation conditions as described
in ANSI C 63.4.

e The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

e The measurement distance is: (see ANSI C 63.4)
<18 GHz=3m
18-26 GHz=1,5m
26-40 GHz=0,75m

e The EUT was set into operation.

Premeasurement

e The turntable rotates continuous from 0° to 360°

e The antenna is polarized vertical and horizontal.

e In accordance to the antenna beam and the size of the EUT the antenna height changes in 30 cm
steps, start at 1 meter. If it is not possible to tilt the emissions will be checked with a manually tilted
antenna from top side.

e The analyzer scans quickly to find the maximum emissions of the EUT

Final measurement

e The final measurement will be performed with minimum the six highest peaks (depends on emissions
and number of measured points below 1 GHz)

e According to the maximum antenna and turntable positions of premeasurement the software maximize
the peaks by changing turntable position (+ 45°) and antenna movement between 1 and 4 meter.

e The final measurement will be done with AV (Average / see ANSI C 63.4) detector

e Thefinal levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit, and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

Turntable 4m @
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6.5 Power Line Conducted Emissions Test

Test Set-up 6:

According to EMC basic standard ANSI C 63.4

EUT

__// inwﬁon

ground plane

EUT

ground plane

2017-11-08

Page 9 of 58



Test report no.: 1-3753/17-01-06-A

CTC

| advanced

member of RWTUV group

6.6 Monitoring Tests

Test Set-up 7:

EUT

Interference

Generator

v

y

RF
Combiner

Companion Device

v

Spectrum Analyzer

This test setup is used for all Monitoring and Time and Spectrum Access Procedure tests. The path loss
from the signal generator to the EUT is measured with a power meter before the testing is started.

A clock signal is used to synchronize the Interference Generator to the start of the DECT frame, this signal
always comes from the base station. If the EUT is a DECT Portable Part (i.e. a handset) the clock signal will
come from the Companion Device.

6.7 Radiated Output Power Test

Test Set-up 8:

Spectrum Analyzer

A

Anechoic Chamber

Horn Antenna

EUT

This setup is used for measuring the radiated output power in a fully anechoic chamber with a measurement

distance of 1m.

2017-11-08
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7 Detailed Test Results

7.1 Power Line Conducted Emissions

Measurement Procedure:

ANSI C63.4-2014 using 50uH/50 ohms LISN.

Test Result: N/A

Measurement Data:

Requirement: FCC 15.207 (a)
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7.2 Coordination with fixed microwave

The affidavit from UTAM, Inc. is included in the documentation supplied by the applicant:

X Yes [INo

Requirement: FCC 15.307 (b):

Each application for certification of equipment operating under the provisions of this Subpart must be
accompanied by an affidavit from UTAM, Inc. certifying that the applicant is a participating member of UTAM,
Inc. In the event a grantee fails to fulfill the obligations attendant to participation in UTAM, Inc., the

commission may invoke administrative sanctions as necessary to preclude continued marketing and
installation of devices covered by the grant of certification, including but not limited to revoking certification.

7.3 Digital Modulation Techniques

The tested equipment is based on DECT technology, the only difference is that the channel allocation is
modified to operate in the 1920-1930 MHz band.

The EUT use Multi Carrier / Time Division Multiple Access / Time division duplex and Digital GFSK
modulation.

For further details see the operational description provided by the applicant.

Requirement: FCC 15.319(b)

All transmissions must use only digital modulation techniques.

7.4 Labeling Requirements

See separate documents showing the label design and the placement of the label on the EUT.

Requirement: FCC 15.19

The FCC identifier shall be displayed on the label, and the device(s) shall bear the following statement in a
conspicuous location on the device or in the user manual if the device is to small:

This device complies with Part 15 of the FCC rules. Operation is subject to the following two conditions: (1)
this device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

The label itself shall be of a permanent type, not a paper label, and shall last the lifetime of the equipment.
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7.5 Antenna Requirements

Does the EUT have detachable antenna(s)?

If detachable, is the antenna connector(s) non-standard?

[ IYes
[ IYes

X No
1 No

The tested equipment has only integral antennas. The conducted tests were performed on a sample with a

temporary antenna connector.

Requirements: FCC 15.203, 14.204. 15.317

7.6 Channel Frequencies

UPCS CHANNEL

FREQUENCY (MHz)

Upper Band Edge 1930.000
0 (Highest) 1928.448

1 1926.720

2 1924.992

3 1923.264

4 (Lowest) 1921.536
Lower Band Edge 1920.000

Requirement: FCC 15.303(d), (9)

Within 1920-1930 MHz band for isochronous devices.

2017-11-08
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7.7 Automatic Discontinuation of Transmission

Does the EUT transmit control and Signaling Information? [lYes X No

Type of EUT: X Initiating device [ ] Responding device

The following tests simulate the reaction of the EUT in case of either absence of information to transmit or
operational failure after a connection with the companion device is established.

Number | Test EUT Reaction | Verdict

1 Power removed from EUT N/A N/A
2 EUT switched Off C Pass
3 Hook-On by companion device C Pass
4 Hook-On by EUT C Pass
5 Power removed from companion device A Pass
6 Companion device switched Off N/A N/A

A — Connection breakdown, Cease of all transmissions

B — Connection breakdown, EUT transmits control and signaling information

C - Connection breakdown, companion device transmits control and signaling information

N/A — Not applicable (the EUT does not have an on/off switch and can not perform Hook-On)

Requirement: FCC 15.319(f)

The device shall automatically discontinue transmission in case of either absence of information to transmit
or operational failure. This provision is not intended to preclude transmission of control and signaling
information or use or repetitive code used by certain digital modulation technologies to complete frame or
burst intervals.
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7.8 Peak Power Output

Measurement Procedure:

ANSI C63.17, clause 6.1.2.

Test Results: Pass

Measurement Data:

Maximum Conducted Output Power

Channel No. Frequency Maximum Maximum Maximum
(MHz) Conducted Radiated Antenna

Output Power Output Power Gain

(dBm) (dBm) (dBi)

4 1921.536 17.9 7.3 -10.6

2 1924.992 17.8 6.7 -11.1

0 1928.448 17.6 6.6 -11.0

For this test it was also checked that the input voltage variation of 85 and 115% of nominal value did not
have any effect on the measured output power, neither radiated nor conducted.

Limit:

Conducted: 100 yW X SQRT(B)
FCC 15.319(c)(e):
RSS-213, Issue 3:

The antenna gain is below 3 dBi.

where B is the measured Emission Bandwidth in Hz
20.8 dBm (120 mW)
20.7 dBm (116 mW)

Requirements: FCC 15.319(f). RSS-213, Issue 3

Peak transmit power shall not exceed 100 microwatts multiplied by the square root of the emission

bandwidth in Hertz.

The peak transmit power shall be reduced by the amount in decibels that the maximum directional gain of
the antenna exceeds 3 dBi.

2017-11-08
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Conducted Peak Output Power

Spectrum | ||:%:x|
Ref Level 25.00 dém Offset 20.00 dB & RBW 3 MHz
Att 25dB @ SWT 500 ps & YBW 10 MHz
TRGIVID
@1aP Max
1 Mi[1] 17.88 dBm
20 derm——————— R S Z 3.549 s
10 dBm
R TREG 0,000 dBrr
-10 dBm:
-20 dam |
-40 dam
S50 d&m
-60 dam
-70 dam
CF 1.921536 GHz 691 pts " 50.0 ps/
- m—
]T Measuring... ll.l.l..l "]

15:35:24 i

Lower Channel

Spectrum | ||:%:x|
Ref Level 25.00 dém Offset 20.00 dB & RBW 3 MHz
Att Z5 dB @ SWT 500 ps & YBW 10 MHz
TEGVID
@1aP Max
4 Mi[1] 17.56 dBm
20 cBm 3 3.549 ps
10 cBm
SRRt TRG 0,000 dBrr
=10 dBm
-20 dam
20 dBm
-50 d&m
-60 dim
-70 dan
CF 1.928448 GHz 691 pts " 50.0 ps/
- m—
]T Measuring... ll.l.l..l "] R P

Upper Channel
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Spectrum | ||:%:x|

Ref Level 25.00 dBm Offset 20.00 dB & RBW 3 MHz
Att 25dB @ SWT 500 ps & YBW 10 MHz
TRGIVID

@1AP Max

M1[1]
20 dem

17.84 dBm
3.549 ps

il

10 dem

HEE TRG 0.000 dBr

-10 dBm

-20 dam

-50 dam

-60 dBm

-70 dam

CF 1.924992 GHz

)

691 pts

" 50.0 ps/

-
Measuring...  JUERRRACD W6

15:42:48 i

Middle Channel
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Radiated Peak Output Power

Spectrum | ||:§x|
Ref Level 20.00 dBm Offset 24,50 dB & RBW 32 MHz
Att 15 dB @ SWT S00 ps @ YBW 10 MHz
TG YID
@LaD View
Mi[1] 7.29 dBm
3.549 ps
1 B —L41
10 derm y - — - - - —
0 dBEm
-10 dBm
TRG -14.000 dBmy
-20 d&m |
-30 dBm |
50 dBm
-60 dam
-70 d&m
CF 1.921536 GHz G691 pts ] 50.0 ps/
| I Measuring...  QUARRMALD e |

Lower Channel

Spectrum | ||:§x|

Ref Level 20.00 dBm Offset 24,50 dB & RBW 3 MHz
Att 15 dB @ SWT 500 ps & YBW 10 MHz
TG YID

@ 1AD View

Mi[1] 6.64 dBm
3.549 js
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Test report no.: 1-3753/17-01-06-A CTC I|| advanced

member of RWTUV group

Spectrum |

| Ja l
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Test report no.: 1-3753/17-01-06-A CTC

7.9 Emission Bandwidth B

Measurement Procedure:

ANSI C63.17, clause 6.1.3.

Test Results: Pass

Measurement Data:

Channel No. Frequency 26 dB Bandwidth B
4 1921.536 1410
0 1928.448 1433
Channel No. Frequency 20 dB Bandwidth B
2 1924.992 1349
Channel No. Frequency 6 dB Bandwidth B
4 1921.536 N/A
0 1928.448 N/A
Channel No. Frequency 12 dB Bandwidth B
4 1921.536 N/A
0 1928.448 N/A

Requirement: FCC 15.323(a)

The 26 dB Bandwidth B shall be larger than 50 kHz and less than 2.5 MHz.

Requirement: RSS-213 Issue 3, clause 6.4
The 20 dB Bandwidth B shall be larger than 50 kHz and less than 2.5 MHz.

No requirement for 6 dB and 12 dB Bandwidth. These values are only used for testing Monitoring Bandwidth
if the Simple Compliance test fails (ANSI C63.17, clause 7.4).
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Test report no.: 1-3753/17-01-06-A
o
Spectrum | v l
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Test report no.: 1-3753/17-01-06-A CTC I|| advanced

member of RWTUV group

Spectrum | ||:%:x|

Ref Level 25.00 dBm Offset 20.00 dB & RBW 20 kHz
Att 25 dB  SWT Sms @ YBW 100 kHz Mode Sweep
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Test report no.: 1-3753/17-01-06-A CTC I|| advanced
member of RWTUV group
7.10 Power Spectral Density
Measurement Procedure:
ANSI C63.17, clause 6.1.5.
Test Results: Pass
Measurement Data:
Channel No. Frequency Power Spectral Density (mW/3kHz)
(MHz)
4 1921.25226 0.63
0 1928.16246 0.60

Averaged over 100 sweeps.

Requirement: FCC 15.319(d)

The Power Spectral Density shall be less than 3 mW (4.77 dBm) when averaged over at least 100 sweeps.
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Test report no.: 1-3753/17-01-06-A

CTC

| advanced

member of RWTUV group

Power Spectral Density

Lower Channel:

Frequency of the maximum level was recorded under chapter 5.9.

Spectrum |

Ref Level 25.00 dBm
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Test report no.: 1-3753/17-01-06-A

| advanced

member of RWTUV group

Power Spectral Density

Upper Channel:

Frequency of the maximum level was recorded under chapter 5.9.

Spectrum | |:%x|
Ref Level 25.00 dBm Offset 20.00 dB & RBW 3 kHz
Att 25 dB @ SWT 2 ms @ YBW 10 kHz
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Pulse power [mW] 0.60
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Test report no.: 1-3753/17-01-06-A CTC

7.11 In-Band Unwanted Emissions, Conducted

Measurement Procedure:

ANSI C63.17, clause 6.1.6.1.

Test Results: Pass

Measurement Data:
See plots.

Requirement: FCC 15.323(d)

B <2 <2B: less than or equal to 30 dB below max. permitted peak power level
2B < f2 <3B: less than or equal to 50 dB below max. permitted peak power level
3B < f2 <UPCS Band Edge: less than or equal to 60 dB below max. permitted peak power level
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Test report no.: 1-3753/17-01-06-A CTC I|| advanced

member of RWTUV group

In-Band Unwanted Emissions, Conducted

Spectrum | ||:%:x|
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Test report no.: 1-3753/17-01-06-A CTC

| advanced

member of RWTUV group

Spectrum |

oo
7
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The BS spurious in-band transmission level is below the indicated limit.
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Test report no.: 1-3753/17-01-06-A

CTC

| advanced

member of RWTUV group

7.12 Out-of-Band Emissions, Conducted

Measurement Procedure:

ANSI C63.17, clause 6.1.6.2.

Test Results: Pass

Measurement Data:
See plots.

Requirement: FCC 15.323(d)

f <1.25 MHz outside UPCS band: <-9.5 dBm
1.25 MHz =< f £2.5 MHz outside UPCS band: <-29.5 dBm
f =2 2.5 MHz outside UPCS band: <-39.5 dBm
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Test report no.: 1-3753/17-01-06-A

CTC I|| advanced

member of RWTUV group

Out-of-Band Unwanted Emissions, Conducted

Upper and Lower Channel:

Spectrum
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Test report no.: 1-3753/17-01-06-A

CTC I|| advanced

member of RWTUV group

Out-of-Band Unwanted Emissions, Conducted

Spectrum | |T|

Ref Level 20.00 dBm Offset 20.00 dB & RBW 20 kHz
Att 20 dB @ SWT 175 ms & YBW 100 kHz Mode Auto Sweep

@ 1Pk Max

T
w

Limit Gheck PA M1[1] 40.20 dBm
Line UBDECT_OBH PABRS 1.93015750 GHz
10 derm

0 dBm

USDECT_QBE

-20 dafn

-30 darm

il

HT&I'I dem

I L \

Start 1.93 GHz ] ] 4001 pts

Stop 1.95 GHz

I ]T " Measuring... [ EEEEEEE W™ ]

LIE TR

Spectrum | |T|

Ref Level 20.00 dBm Offset 20.00 dB & RBW 20 kHz
Att 20 dB 8WT 1s & VYBW 100 kHz Mode Auto Sweep
@ 1Pk Max
Limit Gheck PA
Line UBDECT_OB{ PA
10 derm

M1[1]

T O
oW

2.11 dBm
a

]
5.35410 GHz

0 dBm

-10 dam:

-20 dam

-30 dBm

USDECT _OBE

=BT

-50 dBm L

-70 dam

Start 1.94 GHz ] ] 4001 pts ] Stop 6.0 GHz
- —
]T Measuring... .I.l.l.“ "]

08:52:32

2017-11-08

Page 31 of 58




| advanced

member of RWTUV group

Test report no.: 1-3753/17-01-06-A CTC

Out-of-Band Unwanted Emissions, Conducted

Spectrum | |T|

Ref Level 20.00 dBm Offset 20.00 dB & RBW 20 kHz
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The BS spurious out-of-band transmission level is below the indicated limit.
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member of RWTUV group

7.13 Carrier Frequency Stability

Measurement Procedure:

ANSI C63.17, clause 6.2.1.

Test Results: Pass

Measurement Data:

The Frequency Stability is measured with the CMD65. The CMD65 was logged by a computer programmed
to get the new readings as fast as possible (about 3 readings per second) over the noted time period or
number of readings. The peak-to-peak difference was recorded and the mean value and deviation in ppm

was calculated.

The Carrier Frequency Stability over power Supply Voltage and over Temperature is measured also with the

CMDG65.

Carrier Frequency Stability over Time at Nominal Temperature

Average Mean Carrier Max. Diff. Min. Diff. Max Dev. Limit
Frequency (MH2) (kHz) (kHz) (PPM) (pPM)
1924.991796 23 -0.7 1.3 +10
Deviation ppm = ((Max.Diff. — Mean.Diff.) / Mean Carrier Freq.) x 108
Deviation (ppm) is calculated from 3000 readings with the CMDG65.
Carrier Frequency Stability over Power Supply at Nominal Temperature
Voltage Measured Carrier Difference Deviation Limit
Frequency (MHz) (kHz) (ppm) (ppm)
115V AC 1924.992 N/A N/A
98V AC 1924.992 N/A N/A +10
132 VAC 1924.992 N/A N/A
Deviation ppm = ((Mean — Measured frequency) / Mean) x 108
Carrier Frequency Stability over Temperature
Temperature Measured Carrier Difference Deviation Limit
Frequency (MHz) (kHz) (ppm) (ppm)
T = +20°C 1924.994 Ref. Ref.
T=-20°C 1924.994 +0.0 +0.0 10
T =+50°C 1924.994 +0.0 +0.0

Deviation ppm = ((Mean — Measured frequency) / Mean) x 108
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Test report no

.» 1-3753/17-01-06-A

CTC

7.14 Frame Repetition Stability

Measurement Procedure:
ANSI C63.17, clause 6.2.2.

Test Results: Pass

Measurement Data:

The Frame Repetition Stability is measured with the CMDG65. The Frame Repetition Stability is 3 times the

standard deviation.

Carrier Frequency Mean Standard Deviation Frame Repetition
(MHz) (H2) (ppm) Stability (ppm)
1924.992 100.0 0.02 0.05

| advanced

member of RWTUV group

Limit:

Frame Repetition Stability +10 ppm (TDMA)

Ref. FCC 15.323(e). ANSI C63.17, clause 6.2.2.

7.15 Frame Period and Jitter

Measurement Procedure:
ANSI| C63.17, clause 6.2.3.

Test Results: Pass

Measurement Data:
The Frame Repetition Stability is measured with the CMD65

Carrier Frequency Frame Period Max Jitter 3xStandard Deviation of
(MHz) (ms) (us) Jitter (us)
1924.992 10.000 0.003 0.002

Max Jitter = (1/(Frame Period + Pk-Pk)/2) — (1/Frame Period), when Pk-Pk and Frame Period are in Hz.
3xSt.Dev.Jitter 3x(1/(Frame Period + St.Dev)) — (1/St.Dev)) x 108

Limit:
Frame Period 20 or 10 ms
Max Jitter 25 us
3 times St.Dev. of Jitter 12.5 ys

Ref. FCC 15.323(e). ANSI C63.17, clause 6.2.3.

2017-11-08 Page 34 of 58



Test report no.: 1-3753/17-01-06-A
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Histogram Graph

025 05

ion of one-second mean camier frequency

075

[ppm]

1
1 125

Histogram of Carrier Frequency Stability

360

3

2

14

1

) .
ol il L |

99999999925  99.99999995  99.999999975 100 100.000000025 100.00000005 100.0000000

Distribution of frame repetition error measur

ements [Hz]

Histogram of Frame Repetition Stability

Histogram Graph 3
240-

[egam e o] |

220

200

180

160

140

k=
§ 120

100

80

60

4

20

0
9999996 0.9

1
997 9999998 9999399
Distribution of frame length [ms]

....... ]
002 10.000003

Histogram of Frame Period and Jitter

2017-11-08

Page 35 of 58




Test report no.: 1-3753/17-01-06-A

CTC

| advanced

member of RWTUV group

7.16 Monitoring Threshold, Least Interfered Channel

Measurement Procedure:
ANSI C63.17, clause 7.3.2

Monitoring Threshold limit:

Lower Threshold:

TL= 15 logB — 184 + 30 — Peur (dBm)

B is measured Emission Bandwidth in Hz

Peut is measured Transmitter Power in dBm

Calculated values:

Lower Threshold

-79.5dBm

Least Interfered Channel (LIC) Procedure Test, FCC 15.323(b), (c)(2) and (c)(5)

ANSI C63.17 clause 7.3.2 ref. Observation Verdict
b)fi TL+13dB,f2TL+6 dB Transmission always on f2 Pass
c)fi TL+6dB,f2TL+13dB Transmission always on f1 Pass
d)fi Tu+7dB,f2 TL Transmission always on f2 Pass
e)fi T, fat T+ 7 dB Transmission always on f1 Pass
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Test report no.: 1-3753/17-01-06-A CTC

Measurement Procedure:
ANSI C63.17, clause 7.3.3

Selected Channel Confirmation, FCC 15.323(c)(1) and (5)

ANSI C63.17 clause 7.3.3 Observation Verdict
b) Shall not transmit on f1 EUT transmits on f2 Pass
d) Shall not transmit on f2 EUT transmits on f1 Pass

Spectrum | ||:§x|

Ref Level 10.00 dBm Offset -13.00 dB & RBW 300 kHz

Att 40 dB @ SWT 10 s & YBW 300 kHz
SGL
@LAP Clrw
Mi[1] -54.44 dBm
1.6812 5
0 dBm D2[1] 43.50 dB
1.5217 s
10 dBm
-20 dam
-30 d&m
-40 dim

-50 dam

CF 1.92672 GHz

il Ready  WMMRRANNN Wk i

7.3.3 Selected Channel Confirmation, connection 1.5 s after interferer removed
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Test report no.: 1-3753/17-01-06-A CTC

7.17 Threshold Monitoring Bandwidth

This test is only required if a dedicated monitoring receiver is used. If the test is not carried out the
manufacturer shall declare and provide evidence that the monitoring is made through the radio receiver used
for communication.

Measurement Procedure:

Simple Compliance Test, ANSI C63.17, clause 7.4.1

More Detailed Test, ANSI C63.17, clause 7.4.2

The test is passed if either the Simple Compliance Test or the More Detailed Test is passed.
During this test the spectrum analyzer is observed visually to see if the EUT transmits or not.

Test Results:

Test performed Observation Verdict
Simple Compliance Test, at £30% of B N/A N/A
More Detailed Test, at -6 dB points N/A N/A
More Detailed Test, at -12 dB points N/A N/A

The More Detailed Test must be pass at both the -6dB and -12 dB points if the Simple Compliance Test fails.

Comment: The tested EUT uses the same receiver for monitoring and communication, this test is therefore
not required.

Limits: FCC 15.323(c)(7):

The monitoring system bandwidth must be equal to or greater than the emission bandwidth of the intended
transmission.
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Test report no.: 1-3753/17-01-06-A CTC

7.18 Reaction Time and Monitoring Interval

Measurement Procedure:

ANSI C63.17, clause 7.5

Test Results:

By administrative commands and out-of-operating region interference, the EUT is restricted to operate on a
single carrier frequency.

Time-synchronized pulsed interference was then applied on the carrier at pulsed levels TU + UM to check
that the EUT does not transmit. The level was raised 6 dB for part d) with 35 us pulses.

The pulses are synchronized with the EUT timeslots and applied cantered within all timeslots.

Pulse Width, ref. to ANSI C63.17 clause 7.5 Observation Verdict

c) > largest of 50 ys and 50*SQRT(1.25/B) Transmission only on f2 Pass

d) > largest of 35 ys and 35*SQRT(1.25/B)
and with interference level raised 6 dB

Transmission only on f2 Pass

Comment: Since B is larger than 1.25 MHz, the test was performed with pulse lengths of 50 us and 35 us.

Limits: FCC 15.323(c)(2), (5) and (7)

The maximum reaction time must be less than 50xSQRT (1.25/emission bandwidth in MHz) microseconds
for signals at the applicable threshold level but shall not be required to be less than 50 microseconds.

If a signal is detected that is 6 dB or more above the applicable threshold level, the maximum reaction time
shall be 35xSQRT (1.25/emission bandwidth in MHz) microseconds but shall not be required to be less than
35 microseconds.

Comment: This test is only applicable for EUTs that can be an initiating device.
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Test report no.: 1-3753/17-01-06-A CTC

7.19 Time and Spectrum Window Access Procedure

This requirement is only for EUTs which transmit unacknowledged control and signaling information
Measurement Procedure:

Timing for EUTs using control and signaling channel type transmissions: ANSI C63.17, clause 8.1
Test results:

Access Criteria, ref. to ANSI C63.17 clause 8.1.1 Observation Verdict

b) Check that the EUT transmits on the interference
free time slot

N/A N/A

b) The EUT must terminate or pause in its repetitive
transmission of the control and signaling channel on N/A

the open channel to repeat the access criteria not N/A
less frequently than every 30 s

If FCC 15.323(c)(6) option Random Waiting Interval is NOT implemented
Access Criteria, ref. to ANSI C63.17 clause 8.1.2 Observation Verdict
b) Check that the EUT changes to interference free
time slot when interference is introduced on the time N/A N/A
slot in use

If FCC 15.323(c)(6) option Random Waiting Interval is implemented
Access Criteria, ref. to ANSI C63.17 clause 8.1.3 Observation Verdict
b-d) Check that the EUT uses random waiting
interval before continuing transmission on an N/A N/A
interfered time slot

Comment: The tested EUT does not transmit unacknowledged control and signaling information.

Limits:
FCC 15.323(c)(4):

Once access to specific combined time and spectrum windows is obtained an acknowledgement from a
system participant must be received by the initiating transmitter within one second or transmission must
cease. Periodic acknowledgments must be received at least every 30 seconds or transmission must cease.
Channels used exclusively for control and signaling information may transmit continuously for 30 seconds
without receiving an acknowledgement, at which the time access criteria must be repeated.

FCC 15.323(c)(6):

If the selected combined time and spectrum windows are unavailable, the device may either monitor and
select different windows or seek to use the same windows after waiting an amount of time, randomly chosen
from a uniform random distribution between 10 and 150 milliseconds, commencing when the channel
becomes available.
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7.20 Acknowledgments and Transmission duration

Measurement Procedure:
Acknowledgments: ANSI C63.17, clause 8.2.1
Transmission Duration: ANSI C63.17, clause 8.2.2

During the test Initial transmission without acknowledgments the signal from the EUT to the companion
device is blocked by circulators in addition to the tunable attenuator.

The test Transmission time after loss of acknowledgments is performed by cutting-off the signal from the
companion device by a RF switch the time until the EUT stops transmitting.

The Transmission Duration test is performed by monitoring the slot in use and measuring the time until the
EUT changes to a different slot.

Test Results:

Acknowledgments

Test ref. to ANSI C63.17 clause 8.2.1 Observation Verdict
a) Initial transmission without acknowledgments 0.4 ms Pass
¢) Transmission time after loss of acknowledgments 51s Pass

Transmission Duration
Test ref. to ANSI C63.17 clause 8.2.2 Observation Verdict
b) Transmission duration on same time and

2s Pass

frequency window

Comment: /

Limits: FCC 15.323(c)(3) and (4)

Occupation of the same combined time and spectrum windows by a device or group of cooperating devices
continuously over a period of time longer than 8 hours is not permitted without repeating the access criteria.

Once access to specific combined time and spectrum windows is obtained an acknowledgment from a
system participant must be received by the initiating transmitter within one second or transmission must
cease.

Periodic acknowledgments must be received at least every 30 seconds or transmission must cease.

Channels used exclusively for control and signaling information may transmit continuously for 30 seconds
without receiving an acknowledgement, at which the time access criteria must be repeated.
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Spectrum ||:§x|
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8.2.1c) Transmission Time after Loss of Acknowledgments
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7.21 Dual Access Criteria Check

Measurement Procedure:

EUTs that do not implement the LIC algorithm: ANSI C62.17, clause 8.3.1

EUTs that implement the LIC algorithm: ANSI C62.17, clause 8.3.2

This test is required for equipment that uses the access criteria in FCC 15.323(c)(10).

Test Results:

EUTs that do NOT implement the LIC algorithm:

Test ref. to ANSI C63.17 clause 8.3.1 Observation Verdict
b) EUT is restricted to a single carrier f1 for TDMA
systems. The test is pass if the EUT can set up N/A N/A

a communication link.
c¢) d) No transmission on interference-free receive

time/spectrum window. All transmit slots blocked N/A NIA
e) f) No transmission on interference-free transmit N/A NIA
time/spectrum window. All transmit slots blocked
EUTs that implement the LIC algorithm:
Test ref. to ANSI C63.17 clause 8.3.2 Observation Verdict
b) EUT is restricted to a single carrier f1 for TDMA
systems. The test is pass if the EUT can set up N/A N/A

a communication link.

c) d) Transmission on interference-free receive Transmission on

i } interference-free receive PASS
time/spectrum window. time window
e) f) Transmission on interference-free transmit _ Transmissionon
: ] interference-free transmit PASS
time/spectrum window. time window

Comment: This test is only applicable for EUTs that can be an initiating device for duplex connections.
Limits: FCC 15.323(c)(10)

An initiating device may attempt to establish a duplex connection by monitoring both, its intended transmit
and receive time and spectrum windows. If both the intended transmit and receive time and spectrum
windows meet the access criteria, then the initiating device can initiate a transmission in the intended
transmit time and spectrum window. if the power detected by the responding device can be decoded as a
duplex connection signal from the initiating device, then the responding device may immediately begin
transmitting on the receive time and spectrum window monitored by the initiating device.
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Spectrum | ||:§x|
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Spectrum | ||:§x|
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7.22 Alternative monitoring interval

Test procedure described in ANSI C63.17, clause 8.4.
This test is required if the EUT implements the provision of FCC 15.323(c)(11).
Test Result:

Not tested. The tested EUT does not implement this provision. See manufacturer’s declaration.

7.23 Spurious Emissions (Radiated)

Measurement Procedure:

FCC 15.209, FCC 15.109

Test Result:

Tests for intentional radiators according to FCC 15.209 are not required when Out-of-Band Emission was
tested conducted with a pass result.

Measurement Data:
See plots.

Requirement: FCC 15.109(b)

30- 88 MHz: 90 pV/m
88— 216 MHz: 150 yV/im
216 — 960 MHz: 210 pV/m
960 — 1000 MHz: 300 pV/m
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Common Information

EUT:

Serial number:
Test description:
Operating condition:

715AA1

00WAO06

FCC part 15classB @ 10 m
idle

Operator name: Wolsdorfer
Comment: battery powered
80T
70T
60T
50T
£
> ¢+ FCC10m.B
S
c 40T
g |
-
30
" *
*
20T ¥ * . L
4 . '3
107 & &
0 t t —— t t t t t —t H
30M 50 60 80 100M 200 300 400 500 800 1,05G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol Azimuth | Corr.
(MHz) (dBuv/im) | (dBpv/m) | (dB) | Time (kHz) (cm) (deg) (dB)
(ms)
36.533400 9.04 30.00 20.96 | 1000.0 120.000 1000 | H 171.0 12.8
44.547300 9.78 30.00 20.22 | 1000.0 120.000 1010 | V 262.0 13.6
380.982150 12.19 36.00 23.81 | 1000.0 120.000 1000 | V 261.0 16.5
497.731650 15.45 36.00 20.55 | 1000.0 120.000 101.0 | H 172.0 18.7
721.075650 19.00 36.00 17.00 | 1000.0 120.000 101.0 | V 170.0 22.0
880.842900 21.01 36.00 14.99 | 1000.0 120.000 98.0 | V 172.0 23.9
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Common Information

EUT: 715AA1
Serial number: 00WAO06
Test description: FCC part 15 class B
Operating condition: idle
Operator name: Wolsdorfer
Comment: battery powered
80T
701
60T
4 FCC 3m-B
50T
£
> 1L
3
S
c 40T
S ok * * % * % T
-
30T
20T
10T
0 t t t t t t t t i
1G 2G 3G 4G 5G 6 7 8 9 10G
Frequency in Hz
Critical _Fregs
Frequency MaxPeak Limit Margin | Meas. | Bandwidth | Height | Pol Azimuth | Corr.
(MHz) (dBuv/m) | (dBpV/m) (dB) Time (kHz) (cm) (deg) (dB)
(ms)
1141.300000 34.67 54.00 19.33 1000 | V 49.0 -4.7
1290.250000 34.54 54.00 19.46 1000 | H 112.0 -4.7
2153.350000 34.93 54.00 19.07 1000 | H 86.0 -4.2
2678.050000 35.34 54.00 18.66 --| 100.0 | V 910 | -3.7
2893.600000 35.69 54.00 18.31 -- | 100.0 | V 356.0 -3.0
4640.950000 34.89 54.00 19.11 1000 | V 56.0 -1.6
6829.750000 35.91 54.00 18.09 1000 | H 328.0 2.1
8581.600000 35.87 54.00 18.13 1000 | H 0.0 4.0

The radiated spurious emission of the unintentional radiator is below the indicated limit.
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7.24 Receiver Spurious Emissions
Measurement Procedure:

Industry Canada RSS-213 paragraph 6.8 and RSS-GEN paragraphs 4.8 and 6.

Test results:

Frequency ) Measured Value | Conducted Limit Margin
Carrier No.

MHz Conducted dBm dBm daB

30 - 1000 all -71.5 -57 14.5

> 1000 all -70.8 -53 17.8

Requirements: RSS-GEN Issue 3, clause 6

The measurement can be performed either radiated or conducted.

When measured conducted: No spurious signals appearing at the antenna terminals shall exceed 2 nW
per any 4 kHz spurious frequency in the band 30-1000 MHz, or 5 nW above 1 GHz.

When measured radiated: See table 1 in RSS-GEN Issue 3, clause 6.
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8

Test equipment and ancillaries used for tests

To simplify the identification of the test equipment and/or ancillaries which were used, the reporting of the
relevant test cases only refer to the test item number as specified in the table below.

No. [Instrument/Ancillary Manufacturer Type Serial-No. Internal
identification
Power Line Conducted Emission
G-1 |EMI Receiver Agilent MXE (N9038A) MY51210197 | 300004405
G-2 |V-ISN Rohde & Schwarz |ESH 3-Z5 892475/017 |300002209
G-2a|V-ISN Rohde & Schwarz |ESH 2-Z5 892602/024 |300000587
G-3 |2-Wire ISN Schaffner ISN T200 19075 300003422
G-4 |4-Wire ISN Schaffner ISN T400 22325 300003423
G-5 |Shielded wire ISN Schaffner ISN ST08 22583 300003433
G-6 |Unshielded 8 wire ISN Teseq ISN T800 26113 300003833
G-7 |Unshielded 8 wire ISN Teseq ISN T8-Cat. 6 26374 300003851
G-8 |RF Current probe FCC F-33-4 46 300003257
G-9 |V-ISN Schaffner ISN PLC-150 21579 300003318
G-10|V-ISN Schaffner ISN PLC-25-30 21584 300003319
G PLC Filter TESEQ Filter PLC 23436 300003598
10a
G Coupling unit 75 Ohm Fiedler AC - 300003272.0
10b 4
Conducted
L-1 |Spectrum Analyzer R&S FSV30 100763 300003950
L-2 |Signal Generator R&S SMBV100A 257858 300004529
L-3 |Oscilloscope R&S RTO1044 30084 300004615
L-4 |Signaling Unit R&S CMD 65 847527/005 |300003611
L-5 |Combiner R&S 1025.3400.02 -/ - -/-
L-6 |Combiner Suhner 4901.19A -/- -/-
L-7 |Combiner Weinschel 1515 KW438 -/-
L-8 |Detector Hewlett Packard HP 8473C 03690 -/ -
L-9 |Attenuator Narda 4779-50 9101 -/-
L-10 | Attenuator Narda 4779-30 9305 -/-
L-11 | Attenuator Narda 4779-20 9310 -/-
L-12 |Control PC F+W -/ - FWO0712052 |300003735
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No. Instrument/Ancillary Manufacturer Type Serial-No. Internal
identificatio
n
Radiated emission in chamber F
F-1 Control Computer F+W FW0502032 300003303
F-2 Trilog-Antenna Schwarzbeck VULB 9163 9163-295 300003787
F-3a | Amplifier Veritech 0518C-138 -/- -/-
Microwave Inc.
F-4b | Switch Netgear GS108P 26V12A3H50336 | 300000368
F-5 EMI Test receiver R&S ESCI 100083 300003312
F-6 Turntable Interface-Box | EMCO / ETS- Model 105637 44583 300003747
LINDGREN
F-7 Tower/Turntable EMCO /ETS- Model 2090 64672 300003746
Controller LINDGREN
F-8 Tower EMCO /ETS- Model 2175 64762 300003745
LINDGREN
Radiated emission in chamber F > 1GHz
F-29 |Horn antenna Schwarzbeck BBHA 9120 B 188 300003896
F-30 [ Amplifier ProNova 0518C-138 005 F 024
F-31 [ Amplifier Miteq 42-00502650-28-5A | 1103782 300003379
F-32 | Horn antenna Emco 3115 9709-5289 300000213
F-33 | Spectrum Analyzer R&S FSU26 200809 300003874
F-34 |Loop antenna EMCO 6502 8905-2342 300000256
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9 Observations

No observations exceeding those reported with the single test cases have been made.
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Annex D: Document History

Version Applied Changes Date of Release
-A Change of HVIN 2017-11-08
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Annex E: Further Information

Glossary

DUT - Device under Test

EMC - Electromagnetic Compatibility

EUT - Equipment under Test

FCC - Federal Communication Commission
FCCID -  Company Identifier at FCC

HW - Hardware

IC - Industry Canada

Inv. No. - Inventory number

N/A - not applicable

S/IN - Serial Number

SwW - Software
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Annex F: Accreditation Certificate

Front side of certificate

(( DAKKS

Deutsche
Akkreditarurgsstelis

Deutsche Akkreditierungsstelle GmbH

gemil § 8 Absatz 1 iV.m. § 1 Absatz 1 AkkStelleGBY

r
won EA, ILAC und IAF zur gegenseltigen Anerkennung

Akkreditierung m

Die Deutsche Akkreditierungsstelle GmbH bestatigt hiermit, dass das Pruflaborstorium

CTC advanced GmbH
Untertiirkheimer Strae 6-10, 66117 Saarbricken

die Kompetenz nach DIN EN 1501EC 17025:2005 besitzt, Prifungen In folgenden Bereichen
durchzufihren:

Funk

Modilfunk (GSM [ DCS] + OTA
Elektromagnetische Vertrighchkeit [EMV]
Produktsicherhest

SAR | EMF

Urmwett

Smart Card Technalagy

Blugtooth®

Automotive

‘WI-Fl-Services

Kanadische Anforderungen
Us-Anfordarungen

Akustik

Near Fiold Communication (NFC ]

Die gilt nur in mit id vorm 25.11.2016 mit der
Akkreditierungsnumimser D-PL-12076-01 und ist giiftig bis 17.01.2018. Sie bestaht aus ciesem Deckbiatt,
der Rilckseite des Deckbiatts und der falgenden Anlage mit insgesamt 63 Seiten.

Reghstrierungsnummer der Urkunde: D-PL-12076-01-01

Frankfurt, 25 11 2018 - am
Abtailengalsiter

Front side of the certificate

Back side of certificate

Deutsche Akkreditierungsstelle GmbH

smandort Berin Standort Frankfurt am Main Standoet Braunschwelg
Spiteimarit 10 Europa-Alies 52 Bundesaliee 100
10117 Berlin U327 Frankfurt am Main 38116 Braunschweg
e wertifiertfichung der furwde bedart dor
g der Deutsche GmbH [DARKS). Ausgencemen davan ist die separate
b des Deckblattes durch die 3 in

wnyaranderter Form.

5 darf nicht der Anschein erwsckt warden, dass sich de Akkreditierung auch auf Barsiche ertreckt,

dis (aar den durch die DAKES kradii

Die Akkreditiorung erfolgte gemil des Ge b die worm

31, Jull 2009 {BGEL | 5. 2635) sowie der Virardnang (EG) Nr. 765/2008 des Europalschen Parlaments
wined dies Rates vom 9. Jull 2008 dber die for die Serung g

"
i Zusammariang mit der Vermarktung von Preduktan (Abl. L 218 vom 9, Juli 2008, 5, 30].
Die: DAKKS fst der g 5
Lurepesn co-aparation far o [EAY, des itatin Forum (1AF) und
der international Labaratory Accreditatian Cooperation [ILAC). Dle Unterzeichner dieser Abkomman
erkennen ire Akkredinanmgen ggenasitig an.

Der aktulle Stand der Mitgliedschaft kann folgenden Wenseiten entnammen werder:
EA:  Wwwewropean-acerediiation. o

ILAC: wwwiilar org

14F: wwwial

Back side of the certificate

Note: The current certificate including annex is published on our website or may be received from
CTC advanced GmbH on request
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