I/

TEST REPORT
Test report no.: 1-0585/15-01-04 /i

CETECOM™

CETECOM ICT Services
consulting - testing - certification »»»

SN2
NP2
NN

a—g
jacams (( DAKKS
NS Deutsche

Akkreditierungsstelle
D-PL-12076-01-00

Testing laboratory

CETECOM ICT Services GmbH
Untertuerkheimer Strasse 6 — 10
66117 Saarbruecken / Germany

Phone: +49681598-0

Fax: +49 681598 -9075
Internet:  http://www.cetecom.com
e-mail: ict@cetecom.com

Accredited Testing Laboratory:

The testing laboratory (area of testing) is accredited
according to DIN EN ISO/IEC 17025 (2005) by the
Deutsche Akkreditierungsstelle GmbH (DAkkS)

The accreditation is valid for the scope of testing
procedures as stated in the accreditation certificate with
the registration number: D-PL-12076-01-00

Applicant

Neratec Solutions AG
Rosswiesstrasse 29
8608 Bubikon / SWITZERLAND

Phone: +41552532078

Fax: +41 552532070

Contact: Michael Aeschbacher

e-mail: michael.aeschbacher@neratec.com
Phone: +41552532073

Manufacturer

Neratec Solutions AG
Rosswiesstrasse 29
8608 Bubikon / SWITZERLAND

47 CFR Part 15

RSS - 247 Issue 1

RSS - Gen Issue 4

Test standard/s

Title 47 of the Code of Federal Regulations; Chapter I; Part 15 - Radio frequency
devices

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence - Exempt Local Area Network (LE-LAN) Devices

Spectrum Management and Telecommunications Radio Standards Specifications -
General Requirements and Information for the Certification of Radio Apparatus

For further applied test standards please refer to section 3 of this test report.

Kind of test item:
Model name:
FCC ID:

IC:

Frequency:
Technology tested:

Antenna:

Power supply:

Temperature range:

Test Item
WLAN modem
DT50RF MK2
2AEJD-103902-DT50RF
9301A-103902DT50
DTS band 2400 MHz to 2483.5 MHz

WLAN (DSSS/b-mode; OFDM/g-; n HT20-mode)

External planar antenna — up to 3 x
SPA/2400/75/8/0/V

3.3 V DC by external power supply
-40°C to +85°C

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

Test report authorized:

e s

Andreas Luckenbill
Lab Manager

Radio Communications & EMC

Test performed:

cn=Andreas Luckenbill, o=CETECOM ICT
Services GmbH, ou=LUC-111202,
email=andreas.luckenbill@cetecom.com,
c=DE

2016.04.27 07:08:51 +02'00"

cn=Marco Bertolino, o=CETECOM ICT Services

/s e N GmbH, ou=BTL-150828,
(///8// (ZO 174, email=marco.bertolino@cetecom.com, c=DE

2016.04.27 07:07:10 +02'00"

Marco Bertolino
Lab Manager
Radio Communications & EMC


http://www.cetecom.com/
mailto:ict@cetecom.com
mailto:michael.aeschbacher@neratec.com

Test report no.: 1-0585/15-01-04 CWM )

1 Table of contents

JLIE= 1 ¢ L= o1 o 01 =Y 31 (N 2
b2 € 1Y =Y =T I T o 12 -1 e o RPN 3
21 Notes and diSCIAIMET ... s e 3
2.2 Application details..........cooeieiiiiiiiiiii i ——————————————————————————————— 3
Test standard/s and refEreNCEeS ....... ..o e e s s n e e e e me s e mme e e nnnnes 3
LIS A= 017 e T 111 = o N 5
LIS 01 (5T £ 5
5.1 [CT=T 01T =TI L= T o7 4 1o o P 5
5.2  Additional infOrmation ... e nnnne e 5
Test laboratories SUD-CONracted ... s s s e mmne e e e e nan 5
Description of the test SEtUP .....coi i 6
71 Shielded semi anechoic chamber.............. i 7
7.2  Shielded fully anechoic chamber ... ———_—— 8
7.3 Radiated measurements > 18 GHz............ccooiriiceciiiiccr e e 9
7.4 Conducted MEASUIEMENLS .........cccceriieicrrrrrsrerrrss e e e sssnr e s sssnr e s sssne e s ssssne e ssssaneeesssaneessssaneessnsnnsessnsanes 10
LR STV TU =Y o Vo= oY -3 1 o R PSSR 1
8.1 Sequence of testing radiated spurious 9 kHz to 30 MHz...........cccooiiricccriiie e 1
8.2 Sequence of testing radiated spurious 30 MHz to 1 GHz...........cccciiirri e 12
8.3 Sequence of testing radiated spurious 1 GHz to 18 GHz...........ccoomiiiiniciii e 13
8.4 Sequence of testing radiated spurious above 18 GHz ... e 14
9 Measurement UNCErAINY ........ccooiciiiiiiiri e mr e s mn e e mn e 15
10 Summary of measurement results............ooii e ———————————— 16
1 /X Lo T 2To T T 1IN oo 4T 41T o £ 17
12 MeasuremeNnt rESUILS ....... ... s 18
121 N 1 2= T = T - 11 18
12.2 Identify worst case data rate.........cccoooii e ————— 19
12.3 MaxXimum OUEPUL POWET ........cooeeeeeeee e err e s e s e s e s e s e s s s e e s s e s e s s s e e s e s e s e e s s e e e e e e s e e e e e e e e e eeeeesensensnnsnennnennnes 20
12.4 Peak power spectral density ... - 23
12.5 6 dB DTS bandWidth ..........ccooiieiiiiieccreirceir e rrcsre e rss e e ssssr e s s s e e s s e e e s s sn e e s s mne e e s ame e e snsmmnennnsnnen 49
12.6 Occupied bandwidth — 99% emission bandwidth............cooorii s 72
12.7 Band edge compliance radiated.............ccooommiiiiiiniiiniiir - 95
12.8 Band edge compliance conducted ...........ccciiiiiiiiiimiini . 103
12.9 Spurious emissions CONAUCEEd...........cooiiiiiiiiirirrr e 124
1210 Spurious emissions radiated below 30 MHz..............ccciiricic e 161
1211  Spurious emissions radiated 30 MHz t0 1 GHz...........ccoiiciiiicecir e 168
1212 Spurious emissions radiated above 1 GHz............coccooiiiccii e 178
13 L0 o= =Y T T T o =N 195
Annex A [ Lo T 2] 4 L= o B =3 oY N 195
Annex B Further information........... e 195
Annex C Accreditation Certificate ... 196

Page 2 of 196



Test report no.: 1-0585/15-01-04 CWM )

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. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalizations 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 CETECOM ICT Services GmbH.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services 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 CETECOM ICT Services 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 CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM ICT
Services GmbH.

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

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

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

2.2 Application details

Date of receipt of order: 2015-12-02
Date of receipt of test item: 2015-12-07
Start of test: 2015-12-07
End of test: 2016-03-22
Person(s) present during the test: -/-

3 Test standard/s and references

Test standard Date Description

Title 47 of the Code of Federal Regulations; Chapter I; Part 15 -

47 CFR Part 15 - Radio frequency devices

Digital Transmission Systems (DTSs), Frequency Hopping
RSS - 247 Issue 1 May 2015 Systems (FHSs) and Licence - Exempt Local Area Network (LE-
LAN) Devices

November Spectrum Management and Telecommunications Radio Standards
RSS - Gen Issue 4 Specifications - General Requirements and Information for the
2014 e .
Certification of Radio Apparatus
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Guidance
DTS: KDB 558074 D01

ANSI C63.4-2014

ANSI C63.10-2013

KDB 662911 D01

Version Description
Guidance for Performing Compliance Measurements on Digital

v03r04 Transmission Systems (DTS) Operating Under §15.247
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

- American national standard of procedures for compliance testing
of unlicensed wireless devices

V02 Emissions Testing of Transmitters with Multiple Outputs in the

r01

Same Band
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4 Test environment

Temperature

Trom | +23 °C during room temperature tests
Tmax | No tests under extreme conditions required!
Tmin | No tests under extreme conditions required!

Relative humidity content

55 %

Barometric pressure

not relevant for this kind of testing

Power supply

Viom |3.3 V DC by external power supply
Vmax | No tests under extreme conditions required!
Vmin | No tests under extreme conditions required!

5 Test item

5.1 General description

Kind of test item WLAN modem

Type identification DT50RF MK2

HMN -/-

PMN DT50RF_MK2

HVIN DT50RF_MK2

FVIN 6.6

S/N serial number Conducted qnit: 0060010001030016
Radiated unit: 0060010001030021

HW hardware status MK2

SW software status 6.6

Frequency band

DTS band 2400 MHz to 2483.5 MHz
(lowest channel 2412 MHz; highest channel 2462 MHz)

Type of radio transmission :
Use of frequency spectrum :

DSSS, OFDM

Type of modulation

(D)BPSK, (D)QPSK, 16 — QAM, 64 — QAM

Number of channels

11 channels supported for 20 MHz

Antenna

External planar antenna — up to 3 x SPA/2400/75/8/0/V

Power supply

3.3 V DC by external power supply

Temperature range

-40°C to +85°C

5.2 Additional information

The content of the following annexes is defined in the QA. It may be that not all of the listed annexes are
necessary for this report, thus some values in between may be missing.

Test setup- and EUT-photos are included in test report:

1-0585/15-01-01_AnnexA
1-0585/15-01-01_AnnexB
1-0585/15-01-01_AnnexD

6 Test laboratories sub-contracted

None
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7 Description of the test setup

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems
or effective verifications. Weekly chamber inspections and range calibrations are performed. Where possible, RF
generating and signaling equipment as well as measuring receivers and analyzers are connected to an external
high-precision 10 MHz reference (GPS-based or rubidium frequency standard).

In order to simplify the identification of the equipment used at some special tests, some items of test equipment
and ancillaries can be provided with an identifier or number in the equipment list below (Lab/ltem).

Agenda: Kind of Calibration

k calibration / calibrated EK limited calibration

ne not required (k, ev, izw, zw not required) zw cyclical maintenance (external cyclical
maintenance)

ev periodic self verification izw internal cyclical maintenance

Ve long-term stability recognized g blocked for accredited testing

vlkl!  Attention: extended calibration interval

NK!  Attention: not calibrated *) next calibration ordered / currently in progress
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7.1 Shielded semi anechoic chamber

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
1 GHz in semi-anechoic chambers. The EUT is positioned on a non-conductive support with a height of 0.80 m
above a conductive ground plane that covers the whole chamber. The receiving antennas are confirmed with
specifications ANSI C63. These antennas can be moved over the height range between 1.0 m and 4.0 m in order
to search for maximum field strength emitted from EUT. The measurement distances between EUT and receiving
antennas are indicated in the test setups for the various frequency ranges. For each measurement, the EUT is
rotated in all three axes until the maximum field strength is received. The wanted and unwanted emissions are
received by spectrum analyzers where the detector modes and resolution bandwidths over various frequency
ranges are set according to requirement ANSI C63.

i

— EMI receiver i

RAM — radiation A i
absorbent material [ i
turntable / !

tri-log antenna | B |

equipment under test antenna controller !

| |

I

| —| relay switch unit [

]

]

! a

]

| — power supply !

I

i

non conductive table | i

]

I !

I

i

]

| |

I

| |

\/ o :
\/ ’

) optional signaling i

direction ijlrotatinn (360°) - azimuth reflecting ground plane J unit !
i

Measurement distance: tri-log antenna 10 meter

FS=UR+CL + AF
(FS-field strength; UR-voltage at the receiver; CL-loss of the cable; AF-antenna factor)

Example calculation:
FS [dBuV/m] = 12.35 [dBuV/m] + 1.90 [dB] + 16.80 [dB/m] = 31.05 [dBpV/m] (35.69 uV/m)

Equipment table:

No bl Equipment Type Manufacturer Serial No (L% o indiof Cast Noxt

i Item i Cetecom | Calibration | Calibration | Calibration
1 A EMI Test Receiver ESCI 3 R&S 100083 300003312 [ 26.01.2016 | 27.01.2017

2 A Antenna Tower Model 2175 ETS-Lindgren 64762 300003745 izw -/- -/-

A PCOS'“°”'"9 Model 2090 ETS-Lindgren 64672 300003746 izw A -

ontroller
4 A T”m‘ab'go';“erface' Model 105637 ETS-Lindgren 44583 300003747 izw - v
TRILOG Broadband
5 A Test-Antenna 30 VULB9163 Schwarzbeck 295 300003787 k 22.04.2014 | 22.04.2016
MHz - 3 GHz
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7.2 Shielded fully anechoic chamber

shielded full anechoic chamber

Site# 3462C-2 & 3

turntable

signalling antenna

equipment under test

direction of rmatiun:(SEU"} - azimuth

l n direction of rotation (360°) - elevation

service panel — AC, DC,
USB, RS232, N and SMA

RAM —
absorbent material

radiation

horn antenna

loop antenna

EMI receiver

system

audio &video

turntable /

antenna controller

relay switch unit

power supply

optional signaling

unit
1 |
i
L Iy IR I (U NN N NN U N (L DU Ny U N I N I D U L DN N DL D DLy D DD L N N O N R R L N N N L e N e, -2
Measurement distance: tri-log antenna and horn antenna 3 meter / 50 cm (above 12.75 GHz)
FS=UR + CA + AF
(FS-field strength; UR-voltage at the receiver; CA-loss of the signal path; AF-antenna factor)
Example calculation:
FS [dBuV/m] = 40.0 [dBuV/m] + (-35.8) [dB] + 32.9 [dB/m] = 37.1 [dBuV/m] (71.61 pV/m)
Equipment table:
Lab/ . . INV. No Kind of Last Next
— Item Sl Type L EDLEELLES ikl Cetecom | Calibration | Calibration | Calibration
1 A, B,D| DC power supply 6032A HP 2818A03450 | 300001040 Ve 20.01.2015 | 20.01.2018
Double-Ridged
2 A Waveguide Horn 3115 EMCO 8812-3088 | 300001032 VIKI! 20.05.2015 | 20.05.2017
Antenna 1-18.0GHz
3 A, B,D| Anechoic chamber FAC 3/5m MWB / TDK 87400/02 | 300000996 ev -I- -I-
4 A, B, D | Switch / Control Unit 3488A HP * 300000199 ne -I- -I-
Active Loop Antenna
5 AB |0 Hz o 30 MHz 6502 EMCO/2 8905-2342 | 300000256 k 24.06.2015 | 24.06.2017
6 A Amplifier js42-00502650-28-5a | Parzich GMBH 928979 300003143 ne -I- -I-
o WRCG2400/2483- -
7 A Band Reject filter 2375/2505-50/10SS Wainwright 11 300003351 ev -/- -/-
TRILOG Broadband
8 A Test-Antenna 30 VULB9163 Schwarzbeck 371 300003854 vIKI! 29.10.2014 | 29.10.2017
MHz - 3 GHz
9 A, B,D 4U RF S.P. L4491A Agilent Technologies | MY50000037 | 300004509 ne -/- -/-
EMI Test Receiver
10 AB.D| "o r06.5GHs ESR26 R&S 101376 300005063 k 04.09.2015 | 04.09.2016
11 C Signal Analyzer FSV40 R&S 101042 300004517 K 21.01.2016 | 21.01.2017
12 c Amplifier 2-40 GHz JS32'°2%(|),4°00'57' MITEQ 1777200 300004541 ev -I- -/
ST18/SMAM/SMAmM/ Batch no.
13 c RF-Cable 48 Huber & Suhner 600918 400001182 ev -I- -/
14 c RF-Cable ST18/SMQ”"SM”"4 Huber & Suhner B%‘gg;;" 400001183 ov - -
DC-Blocker 0.1-40 Batch no.
15 ¢ GHz 8141A Inmet 606844 400001185 ev -I- A
Std. Gain Horn
16 C | Antenna 12.4 to 18.0 639 Narda 8402 300000787 k 14.08.2015 | 14.08.2017
GHz
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7.3 Radiated measurements > 18 GHz

<~ -

Radiated measurements > 18 GHz

horn antenna

signaling unit

power supply

Measurement distance: horn antenna 50 cm

FS=Ur+ CA + AF
(FS-field strength; Ur-voltage at the receiver; CA-loss signal path & distance correction; AF-antenna factor)

Example calculation:

amplifier

RF cable

DC block

spectrum analyzer

FS [dBpV/m] = 40.0 [dBuV/m] + (-60.1) [dB] + 36.74 [dB/m] = 16.64 [dBuV/m] (6.79 pV/m)

Equipment table:

No bl Equipment Type Manufacturer Serial No L% (= Kindiof (s pext
) Item quip! yp ) Cetecom | Calibration | Calibration | Calibration
1 A Signal g”:;yzer 40 FSV40 R&S 101042 300004517 k 21.01.2016 | 21.01.2017
2 A | Amplifier 2-40 GHz J332'°2%%4°°°‘57' MITEQ 1777200 | 300004541 ov - -
ST18/SMAM/SMAmM/ Batch no.
3 A RF-Cable a8 Huber & Suhner 500918 400001182 ev - -
4 A RF-Cable STI8/SMAM/SMM/4 |y her & Suhner Batchno. | 400001183 ev - A
8 127377
DC-Blocker 0.1-40 Batch no.
5 A ot 8141A Inmet 06544 400001185 ev o -
Std. Gain Horn
6 A | Antenna 18.0 to 26.5 638 Narda 8402 300000486 k 10.09.2015 | 10.09.2017
GHz
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7.4 Conducted measurements

OP =AV +CA
(OP-output power; AV-analyzer value; CA-loss signal path)

Example calculation:

OP [dBm] = 6.0 [dBm] + 11.7 [dB] = 17.7 [dBm] (58.88 mW)

Equipment table:

No =y Equipment Type Manufacturer Serial No DAL L L) e AT
i Item quip ypP i Cetecom | Calibration | Calibration | Calibration
Intel Core i3
1 A B PC-WLAN Tester 3220/3,3 GHz, -I- 2V2402g33A45 300004589 ne -/- -/-
Prozessor
Teststand Custom | National Instruments | 2V2403033A45
2 A B Teststand Sequence Editor GmbH 23 300004590 ne -/- /-
ST18/SMAmM/SMAmM/ Batch no.
3 A, B RF-Cable 60 Huber & Suhner 606844 400001181 ev -/- -/-
DC-Blocker 0.1-40 Batch no.
4 A B GHz 8141A Inmet 606844 400001185 ev -/- -/-
5 g | Signa g”ljiyzer 40 FSV40 R&S 101042 300004517 k 21.01.2016 | 21.01.2017
NRP Power meter
6 A Display and control NRP R&S 100212 300003780 VIKI! 25.01.2016 | 24.01.2017
unit AC sup
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8

Sequence of testing

8.1 Sequence of testing radiated spurious 9 kHz to 30 MHz

Setup

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 2-axis positioner with 1.5 m height is used.

If the EUT is a floor standing device, it is placed directly on the turn table.

Aucxiliary 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 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 heightis 1.5 m.

At each turntable position the analyzer sweeps with positive-peak detector to find the maximum of all
emissions.

Final measurement

Identified emissions during the premeasurement are maximized by the software by rotating the turntable
from 0° to 360°. In case of the 2-axis positioner is used the elevation axis is also rotated from 0° to 360°.
The final measurement is done in the position (turntable and elevation) causing the highest emissions
with quasi-peak (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to the
limit and limit will be recorded. A plot with the graph of the premeasurement and the limit is stored.
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8.2 Sequence of testing radiated spurious 30 MHz to 1 GHz

Setup

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

o |Ifthe EUT is a tabletop system, a 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 are 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 Measurement distance is 10 m or 3 m (see ANSI C 63.4) — see test details.
e EUT is set into operation.
Premeasurement
e The turntable rotates from 0° to 315° using 45° steps.
e The antenna is polarized vertical and horizontal.
e 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.
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8.3 Sequence of testing radiated spurious 1 GHz to 18 GHz

Setup

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 2-axis positioner with 1.5 m height is used.

If the EUT is a floor standing device, it is placed directly on the turn table.

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 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 is 1.5 m.

At each turntable position and antenna polarization the analyzer sweeps with positive peak detector 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 maximizes
the peaks by rotating the turntable from 0° to 360°. This measurement is repeated for different EUT-table
positions (0° to 150° in 30°-steps) and for both antenna polarizations.

The final measurement is done in the position (turntable, EUT-table and antenna polarization) causing
the highest emissions with Peak and RMS detector (as described in ANSI C 63.4).

Final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, 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.
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8.4 Sequence of testing radiated spurious above 18 GHz

Setup

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

e Auxiliary equipment and cables are 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.

e The measurement distance is as appropriate (e.g. 0.5 m).

e The EUT is set into operation.

Premeasurement

e The test antenna is handheld and moved carefully over the EUT to cover the EUT’s whole sphere and
different polarizations of the antenna.

Final measurement
e The final measurement is performed at the position and antenna orientation causing the highest emissions
with Peak and RMS detector (as described in ANSI C 63.4).
e Final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit are
recorded. A plot with the graph of the premeasurement and the limit is stored.
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9 Measurement uncertainty

Measurement uncertainty

Test case

Uncertainty

Antenna gain

+3dB

Power spectral density

+1.5dB

DTS bandwidth

+ 100 kHz (depends on the used RBW)

Occupied bandwidth

+ 100 kHz (depends on the used RBW)

Maximum output power

+1.5dB

Detailed spurious emissions @ the band edge - conducted +1.5dB
Band edge compliance radiated +3dB
Spurious emissions conducted +3dB
Spurious emissions radiated below 30 MHz +3dB
Spurious emissions radiated 30 MHz to 1 GHz +3dB
Spurious emissions radiated 1 GHz to 12.75 GHz +3.7dB
Spurious emissions radiated above 12.75 GHz +4.5dB
Spurious emissions conducted below 30 MHz (AC conducted) +2.6dB
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10 Summary of measurement results

O No deviations from the technical specifications were ascertained
There were deviations from the technical specifications ascertained
This test report is only a partial test report.
The content and verdict of the performed test cases are listed below.
TC Identifier Description Verdict Date Remark
. CFR Part 15
. | -04- -/-
RF-Testing RSS - 247, Issue 1 See table! 2016-04-27 /
Test Temperature Power
specification Test case Guideline e source Mode (o3 NC | NA | NP | Remark
conditions
clause voltages
§15.247(b)(4)
RSS - 247/ Antenna gain -/- Nominal Nominal DSSS -/- Declared
5.4 (4)
§15.247(e) P
3 ower spectral KDB 558074 ; ; DSSS
RS (22";7 / density DTS clause: 102 | Nominal | Nominal | = qppy S -
§15.247(a)(2)
: KDB 558074 . . DSSS
R8582- (214;7 / DTS bandwidth DTS clause: 8.1 Nominal Nominal OFDM O [ [ -/-
RSS Gen Occupied . . DSSS
clause 4.6.1 bandwidth - Nominal | Nominal | ~ScRy, O| 0| O -1
§15.247(b)(3) .
Maximum output KDB 558074 . . DSSS
RSSS4' (%1‘;7 / power DTS clause: 9.1.2 | Nominal | Nominal | 5y, o oo -
Detailed spurious
§15.247(d) -
RSS-247/ | CMoeons @the n Nominal | Nominal | 355> ol ol o -
& conducted
§15.205 Band edge KDB 558074
RSS - 247/ compliance DTS clause: . . DSSS
55 conducted and | 1332 and clause | \ominal | Nominal | 5epy, oo -
RSS - Gen radiated 12.2.2
§15.247(d) TX spurious KDB 558074 DSSS
RSS - 247/ emissions DTS clause: 11.1 Nominal Nominal OFDM O [ O -/-
55 conducted &11.2113
TX spurious
§15.209(a) | emissions radiated -- Nominal Nominal DSSS O O O -/-
RSS-Gen below 30 MHz OFDM
§15.247(d) TX spurious DSSS
RSS -247/ | gmissions radiated -/- Nominal Nominal OFDM O O | -/-
5.5 30 MHz to 1 GHz
RSS-Gen
§15.247(d) .
TX spurious
RSSS'5247 / emissions radiated -/- Nominal Nominal 8?3\8/' O O O -/-
RSS-Gen above 1 GHz
RX spurious
§15.109 | emissions radiated - Nominal | Nominal | RX/idle O| ol o /-
RSS-Gen | 30 MHzto 1 GHz
RX spurious
§15.109 | emissions radiated -I- Nominal | Nominal | RX/idle | O | O | O *
RSS-Gen above 1 GHz
Conducted
§15.107(a) emissions -- Nominal Nominal DSSS O O O @
§15.207 <30 MHz OFDM

Note: C = Compliant; NC = Not compliant; NA = Not applicable; NP = Not performed

* Test cases performed under the project number: 1-0585/15-02
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11 Additional comments

Reference documents: 2G_Patch_7.5dBi_HuberSuhner
Antennas_DT50RF_Module_Certification
Cetecom_Customer_Questionnaire
Offer_request_Cetecom

PowerSettings SPA 2400 75 8 0 V

Special test descriptions: EUT supports 3 TX / RX antennas with 3 spatial streams
Configuration descriptions: provided power settings
Mode 2.4 GHz 1 2 3 4 5 6 7 8 9 10 11 12 13
b 6 6 9 13 13 13 13 13 9 6 6 N/A  N/A
n20 N/A 6 6 6 9 9 9 6 6 N/A  N/A N/A N/A
n40 N/A  N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Test mode: U] No test mode available.
Iperf was used to ping another device with the largest support packet
size

Special software is used.
EUT is transmitting pseudo random data by itself

Antennas and transmit L] Operating mode 1 (single antenna)

operating modes: - Equipment with 1 antenna,

- Equipment with 2 diversity antennas operating in switched diversity mode
by which at any moment in time only 1 antenna is used,

- Smart antenna system with 2 or more transmit/receive chains, but
operating in a mode where only 1 transmit/receive chain is used)

X Operating mode 2 (multiple antennas, no beamforming)

- Equipment operating in this mode contains a smart antenna system using two or more
transmit/receive chains simultaneously but without beamforming.

U] Operating mode 3 (multiple antennas, with beamforming)

- Equipment operating in this mode contains a smart antenna system using two or more
transmit/receive chains simultaneously with beamforming.
In addition to the antenna assembly gain (G), the beamforming gain (Y) may have to be taken
into account when performing the measurements.
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12 Measurement results

12.1 Antenna gain

Limits:

FCC IC

6 dBi / > 6 dBi output power and power density reduction required

Results:

Trom Vrnom DTS band 2400 MHz to 2483.5 MHz

Gain [dBi]

Declared by the manufacturer 75

Electrical Properties

Frequency range 2300 - 2800 MHz
Impedance 500

VSWR 1.5

Polarization linear, vertical
Gain 7.5 dBi

3 dB beamwidth horizontal 75°

3 dB beamwidth vertical 70°

Downtilt 0°

Front to back ratio 20 dB

Max. power 75 W (CW) at 25°C
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12.2 Identify worst case data rate
Measurement:

All modes of the module will be measured with an average power meter or spectrum analyzer to identify the
maximum transmission power.

In further tests only the identified worst case modulation scheme or bandwidth will be measured and this mode
is used as representative mode for all other modulation schemes.

Additional the band edge compliance test will be performed in the lowest and highest modulation scheme.

Measurement parameters:

Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 3 MHz
Video bandwidth: 3 MHz
Trace mode: Max hold
Test setup: See sub clause 7.4 — A
Measurement uncertainty: -/-
Results:

Modulation Modulation scheme / bandwidth
DSSS /b — mode 1 Mbit/s
OFDM / g — mode 6 Mbit/s

OFDM / n HT20 — mode MCSO0
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12.3 Maximum output power

Description:

Measurement of the maximum output power conducted and radiated. The measurements are performed using
the data rate producing the highest conducted output power.

Measurement:
Measurement parameter
According to DTS clause: 9.1.2
peak power meter
Test setup: See sub clause 7.4 — A
Measurement uncertainty See sub clause 9
Limits:

FCC IiC

Conducted: 1.0 W (30dBm) — Antenna gain with max. 6 dBi

Note: Since the stated antenna gain is 7.5 dBi the output power limit is reduced by 1.5 dB. The limit is 29 dBm.
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Results: antenna port 1

Maximum Output Power [dBm]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
Output power conducted
DSSS / b — mode 7.5 10.5 15.6 11.3 8.4
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
Output power conducted
OFDM / g — mode 15.8 19.7 16.9 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
Output power conducted
OFDM / n HT20 — mode 15.8 19.6 16.7 " "
Results: antenna port 2
Maximum Output Power [dBm]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
Output power conducted
DSSS / b — mode 8.0 10.8 15.2 10.8 8.4
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
Output power conducted
OFDM / g — mode 16.3 19.7 16.8 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
Output power conducted
OFDM / n HT20 — mode 16.9 200 16.6 " "
Results: antenna port 3
Maximum Output Power [dBm]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
Output power conducted
DSSS / b — mode 12.8 11.3 19.7 10.7 7.7
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
Output power conducted
OFDM / g — mode 16.4 19.9 16.2 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
Output power conducted
OFDM / n HT20 — mode 16.7 19.9 16.3 -/- -/-
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Results: antenna port 1 + antenna port 2 (calculated)

Maximum Output Power [dBm]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
Output power conducted
DSSS / b — mode 10.8 13.7 18.4 14.1 11.4
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
Output power conducted
OFDM / g — mode 19.1 22.7 19.9 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
Output power conducted
OFDM / n HT20 — mode 19.4 228 19.7 " "
Results: antenna port 1 + antenna port 2 + antenna port 3 (calculated)
Maximum Output Power [dBm]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
Output power conducted
DSSS / b — mode 14.9 15.7 22.1 15.7 12.9
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
Output power conducted
OFDM / g — mode 20.9 24.5 214 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
Output power conducted
OFDM / n HT20 — mode 21.3 24.6 21.3 -/- -/-
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12.4 Peak power spectral density

Description:

Measurement of the power spectral density of a digital modulated system. The measurement is repeated for both
modulations at the lowest, middle and highest channel.

Measurement:
Measurement parameter
According to DTS clause: 10.2
Detector: Positive Peak
Sweep time: Auto
Resolution bandwidth: 100 kHz
Video bandwidth: 300 kHz
Span: 30 MHz
Trace mode: Max hold (allow trace to fully stabilize)
Test setup: See sub clause 7.4 - B
Measurement uncertainty See sub clause 9
Limits:
FCC IC
8 dBm / 3kHz (conducted)
Note:

All values are re-calculated to 3 kHz with the formula: 10*log(3000/100000) = 15.23 dB

Since the stated antenna gain is 7.5 dBi the power spectral density limit is reduced by 1.5 dB. The limitis 6.5
dBm/3kHz.
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Results: antenna port 1

Peak power spectral density [dBm] @ 100 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -5.1 -2.2 3.1 -1.1 -4.0
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -7.4 -3.4 -6.2 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -7.7 -3.6 -6.5 -/- -/-

Peak power spectral density [dBm] @ 3 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -20.3 -17.4 -12.1 -16.3 -19.3
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -22.6 -18.7 -21.4 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -22.9 -18.8 -21.7 -/- -/-
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Results: antenna port 2

Peak power spectral density [dBm] @ 100 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -4.6 -1.7 2.8 -1.8 -4.1
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -6.7 -3.5 -6.4 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -6.7 -3.3 -6.7 -/- -/-

Peak power spectral density [dBm] @ 3 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -19.9 -16.9 -12.5 -17.1 -19.3
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -21.9 -18.8 -21.7 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -21.9 -18.5 -22.0 -/- -/-
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Results: antenna port 3

Peak power spectral density [dBm] @ 100 kHz
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -4.5 -1.3 2.7 -1.8 -4.9
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -6.7 -3.6 -7.0 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -6.6 -3.5 -7.0 -/- -/-

Peak power spectral density [dBm] @ 3 kHz
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -19.7 -16.5 -12.5 -17.0 -20.1
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -21.9 -18.8 -22.2 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -21.8 -18.7 -22.2 -/- -/-
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Results: antenna port 1 + antenna port 2 (calculated)

Peak power spectral density [dBm] @ 3 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -17.1 -14.2 -9.3 -13.7 -16.3
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -19.3 -15.7 -18.5 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -19.4 -15.7 -18.8 -/- -/-

Results: antenna port 1 + antenna port 2 + antenna port 3 (calculated)

Peak power spectral density [dBm] @ 3 kHz

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode -15.2 -12.2 -7.6 -12.0 -14.8
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode -17.4 -14.0 -17.0 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode -17.4 -13.9 -17.2 -/- -/-
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Plots: DSSS /b — mode, antenna port 1
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Plot 3: 2437 MHz
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Plot 5: 2462 MHz
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Plots: OFDM / g — mode, antenna port 1
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Plot 3: 2457 MHz
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Plots: OFDM / n HT20 — mode, antenna port 1
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Plot 3: 2452 MHz
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Plots: DSSS / b — mode, antenna port 2
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Plot 3: 2437 MHz
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Plot 5: 2462 MHz
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Plots: OFDM / g — mode, antenna port 2
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12.5 6 dB DTS bandwidth

Description:

Measurement of the 6 dB bandwidth of the modulated signal.

Measurement:
Measurement parameter
According to DTS clause: 8.1
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 100 kHz
Video bandwidth: 500 kHz
Span: 30 MHz / 50 MHz
Measurement of the 75% bandwidth
Measurement procedure: using the integration function of the
analyzer
Trace mode: Single count with 200 counts
Test setup: See sub clause 7.4 - B
Measurement uncertainty See sub clause 9
Limits:
FCC IC

Systems using digital modulation techniques may operate in the 2400-2483.5 MHz band.
The minimum 6 dB bandwidth shall be at least 500 kHz.
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Test report no.

: 1-0585/15-01-04

CETECOM
PP

Results: antenna port 1

6 dB DTS bandwidth [kHz]

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 10073 10082 10061 10076 10058
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 16360 16354 16354 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 17581 17581 17588 -/- -/-
Results: antenna port 2
6 dB DTS bandwidth [kHz]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 10067 10073 10043 10076 10064
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 16343 16340 16357 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 17578 17581 17569 -/- -/-
Results: antenna port 3
6 dB DTS bandwidth [kHz]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 10076 10058 10058 10076 10061
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 16348 16345 16345 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 17575 17575 17575 -/- -/-
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Plots: OFDM / g — mode, antenna port 1
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Plots: OFDM / n HT20 — mode, antenna port 1
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Plots: DSSS / b — mode, antenna port 2
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Plots: OFDM / g — mode, antenna port 2
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Plots: OFDM / n HT20 — mode, antenna port 2
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Plots: DSSS / b — mode, antenna port 3
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Plots: OFDM / g — mode, antenna port 3
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12.6 Occupied bandwidth — 99% emission bandwidth

Description:

Measurement of the 99% bandwidth of the modulated signal acc. RSS-GEN.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 300 kHz
Video bandwidth: 1 MHz
Span: 30 MHz / 50 MHz
Measurement of the 99% bandwidth
Measurement procedure: using the integration function of the
analyzer
Trace mode: Single count with 200 counts
Test setup: See sub clause 7.4 - B
Measurement uncertainty See sub clause 9
Usage:
-/- IC

OBW is necessary for Emission Designator
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Results: antenna port 1

99% bandwidth [kHz]

Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 13916 13931 13913 13910 13931
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 17101 17080 17083 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 18157 18154 18136 -/- -/-
Results: antenna port 2
99% bandwidth [kHz]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 13892 13901 13910 13913 13910
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 17069 17074 17077 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 18121 18133 18130 -/- -/-
Results: antenna port 3
99% bandwidth [kHz]
Frequency 2412 MHz 2422 MHz | 2437 MHz | 2452 MHz | 2462 MHz
DSSS /b — mode 13883 13913 13889 13919 13913
Frequency 2412 MHz 2437 MHz | 2457 MHz -/- -/-
OFDM / g — mode 17050 17065 17065 -/- -/-
Frequency 2417 MHz 2437 MHz | 2452 MHz -/- -/-
OFDM / n HT20 — mode 18130 18127 18127 -/- -/-
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Plots: DSSS /b — mode, antenna port 1
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{ 1 ] e
Date: 7.MAR.2016 12:35:29
Plot 4: 2452 MHz
Spectrum | n%‘l
Ref Level 12.96 dBm & RBW 300 kHz
Att 30 dB SWT 10.1 ms & ¥BW 1 MHz Mode Sweep
SGL Count 215/215 TDF
@ 1Pk Max
10 dBm M1[1] -1.28 dBm
W1 2.45100110 GHz
0 dem \JWW\_-/VVW/'?JCC Bwy 13.918608139 MHz
-10 dBm P}j"’ \JNWU V\J\/\,\J V{Kﬂ
-20 dBm

-30 dBm ¥

/ i
-40 dBm
-50 dBm:
-60 dBm
-70 dBm:
-850 dBm
CF 2.452 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.4510011 GHz -1.28 dBm
TL 1 2.44502587 GHz -13.38 dBm occ Bw 13.918603139 MHz
T2 1 2.45894731 GHz -13.71 dBm
{ 1 ] e
Date: 15.MAR.2016 11:03:41
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Plot 5: 2462 MHz

Spectrum | n%:[ I

Ref Level 10.22 dem & RBW 300 kHz
Att 25de  SWT 10.1ms @ ¥YBW 1MHz Mode Sweep
SGL Count 230,230 TOF
@ 1Pk Max
M1[1] -4.45 dBm
o dbm " 2.46100110 GHz

\_/\IV\M Occ Bw 13.912608739 MHz
10 dBm - AN 1 FRAVRATAY Y

A/ UMR
-20 dBm ./J \‘\u
-30 dBm: J \

-60 dBm:
-70 dBm
-80 dBm:
CF 2.462 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 24610011 GHz -4.45 dBm
TL 1 24550317 GHz -16.57 dBm occ Bw 13.912603739 MHz
T2 1 2.46894431 GHz -16.78 dBm
{ 1 ] e
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CETECOM
P

Plots: OFDM / g — mode, antenna port 3

Plot 1: 2412 MHz

Spectrum |

(=)

Ref Level 13.42 dbm

& RBW 300 kHz

Att 30 de SWT 10.1 ms & ¥BW 1 MHz Mode Sweep
SGL Count 530/530 TDF
@ 1Pk Max
10 dBm M1[1] -2.02 dBm
2.41490670 GHz
odem rc By 17.050294971 MHz
e S il L ey o barile iy el
-10 dBm LY ull ‘\
-20 dBm
-30 dB
dBm
-50 dBm
-60 dBm:
-70 dBm
-80 dBm
CF 2.412 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.4149067 GHz -2.02 dBm
TL 1 2.40348985 GHz -12.93 dBm occ Bw 17.050294971 MHz
T2 1 2.42054015 GHz -14.11 dBm
{ 1 ] e
Date: 7.MAR.2016 12:51:26

Plot 2: 2437 MHz

Spectrum |

(=)

Ref Level 17.22 dbm

& RBW 300 kHz

Att 35 dB SWT 10.1 ms & ¥BW 1 MHz Mode Sweep
SGL Count 530/530 TDF
@ 1Pk Max
M1[1] 0.75 dBm
10 dBerm 2.43995170 GHz
e Bw 17.065293471 MHz
O dem n o A = — ;
Tvl.f-— = " M\rvz
-10 dBm I \
-20 dBm:
-40 dBm:
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.4399517 GHz 0,75 dBm
TL 1 2.42844786 GHz -9.46 dBm occ Bw 17.065293471 MHz
T2 1 2.44551315 GHz -9.66 dBm
{ 1 ] e
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Plot 3: 2457 MHz

Spectrum | = I

Ref Level 13.25 dBm & RBW 300 kHz

Att 30dB SWT 10.1 ms @ ¥YBW 1 MHz Mode Sweep

SGL Count 531/531 TDF
@ 1Pk Max

10dem M1[1] -3.37 dBm
2.46001470 GHz
O dem e Bw 17.065293471 MHz

10 dBm T Bl TN

-20 dBm

-30dB

dBrm

-50 dem

-60 dBm

-70dem

-80 dBm

CF 2.457 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.4600147 GHz -3.37 dBm
TL 1 2.44843586 GHz -13.16 dBm occ Bw 17.065293471 MHz
T2 1 2.46550115 GHz -12.90 dBm

{ I ] w
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CETECOM
P

Plots: OFDM / n HT20 — mode, antenna port 3

Plot 1: 2417 MHz

Spectrum | n%‘l
Ref Level 13.08 dem & RBW 300 kHz
Att 30 de SWT 10.1 ms & YBW 1 MHz Mode Sweep
SGL Count 559/559 TDF
@ 1Pk Max
10 dBm M1[1] -3.07 dBm
2.42155350 GHz
odBm Occ B 1 18.130186981 MHz
TRV IPTATIN ppprry e ol L
J[=
-10dem ‘}}‘ N
-50 dBm
-60 dBm
-70 dBm
-0 dBm
CF 2.417 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 24215535 GHz -3.07 dBem
TL 1 2.4079619 GHz -12.92 dBm occ Bw 15.130186931 MHz
T2 1 2.42609209 GHz -11.60 dBm
{ 1 ] e
Date: 7.MAR.2016 13:13:27
Plot 2: 2437 MHz
Spectrum | n%‘l
Ref Level 16.70 dem & RBW 300 kHz
Att 35 de SWT 10.1 ms & YBW 1 MHz Mode Sweep
SGL Count 559/559 TDF
@ 1Pk Max
M1[1] 0.13 dBm
10 d&m 2.43598910 GHz|
11 Occ Bw 18.127187281 MHz
0dem . b pim TreRTITTT ™
T 2
-10 dBm
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-40 dBm:
-50 dBm
-60 dBm:
-70 dBm
-80 dBm
CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.43595891 GHz 0,13 dBm
TL 1 2.42794091 GHz -9.69 dBm occ Bw 15.127187281 MHz
T2 1 2.44606809 GHz -10.74 dBm
{ 1 ] e
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Plot 3: 2452 MHz

Spectrum | n%:[ I

Ref Level 12.56 dBm & RBW 300 kHz

Att 30dB SWT 10.1 ms @ ¥YBW 1 MHz Mode Sweep
SGL Count 530/530 TDF

@ 1Pk Max

M1[1] -3.75 dBm
2.44902430 GHz|
odem E Occ Bw 18.127187281 MHz
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-70dem

-80 dBm:

CF 2.452 GHz 10001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | ___Function Function Result
M1 1 2.4490243 GHz -3.75 dBm
TL 1 2.44292591 GHz -11.71 dBm occ Bw 15.127187281 MHz
T2 1 2.46105309 GHz -13.14 dBm
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