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CETECOM ICT Services GmbH
Untertuerkheimer Strasse 6 — 10
66117 Saarbruecken / Germany
Phone: +49681598-0

Fax: + 49 681 5 98 - 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-12076-01-01

Area of Testing:

Radio Communications & EMC (RCE)

Applicant

Echostar Technologies
90 Inverness Circle East
Englewood CO 80112 / USA
Phone: -/-
Fax: -/-
Contact: lan Schroeder
Regulatory Compliance Engineer
e-mail: lan.schroeder@echostar.com
Phone: +1 303 706-5234

Manufacturer

Echostar Technologies
90 Inverness Circle East
Englewood CO 80112 / USA

47 CFR Part 15
devices

Test standard/s
Title 47 of the Code of Federal Regulations; Chapter I; Part 15 - Radio frequency

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

Power supply: 5.3V DC by Power Supply

-20°C to +55°C

Temperature range:

Kind of test item: TV streaming media device

Model name: M1

FCC ID: DKN-L37

IC: 1707A-L37

Frequency: 5150 - 5350 MHz; 5470 — 5725 MHz
Technology tested: WLAN

Antenna: Integrated antenna
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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. 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, fithess 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: 2014-03-24
Date of receipt of test item: 2014-05-12
Start of test: 2014-05-19
End of test: 2014-05-19
Person(s) present during the test: -/-

3  Test standard/s
Test standard Date Test standard description

47 CFR Part 15 -/- Title 47 of the Code of Federal Regulations; Chapter I; Part 15 -
Radio frequency devices
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4 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Power supply:

5 Test item

Thom +22 °C during room temperature tests

Tmax 155 °C during high temperature tests
Thin -20 °C during low temperature tests
48 %

not relevant for this kind of testing

Viom 5.3 V  DC by Power Supply

Kind of test item

TV streaming media device

Type identification

M1

S/N serial number

U40140400257

HW hardware status

No information available

SW software status

No information available

Frequency band [MHZz]

5150 - 5350 MHz; 5470 — 5725 MHz

Type of radio transmission
Use of frequency spectrum

OFDM

Type of modulation

BPSK, QPSK, 16-QAM, 64-QAM

Number of channels

9

Antenna

Integrated antenna

Power supply

5.3V DC by Power Supply

Temperature range

-20°C to +55 °C

5.1 Additional information

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

1-7682_14-01-01_AnnexA

1-7682_14-01-01_AnnexB
1-7682_14-01-01_AnnexH

6 Test laboratories sub-contracted

None

2014-05-27
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7 Summary of measurement results

X No deviations from the technical specifications were ascertained
] There were deviations from the technical specifications ascertained
TC Identifier Description Verdict Date Remark
DFS-Testing CFR Part 15 Pass 2014-05-27 DFS client
tests only
Test Report Test Case Temperature | o.oo | Fail | NA | NP | Remark
Clause / Voltage
§15.407 Channel move time and channel closing nominal / .
(h)(2) (iii) transmission time nominal X O OO complies
815.407 . nominal / .
M) (V) Non-Occupancy Period nominal X (OO complies

Note: NA = Not Applicable; NP = Not Performed

2014-05-27
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8 RF measurements
8.1 Description of test setup
8.1.1 Conducted measurements

Setup

Figure 1 shows a setup whereby the UUT is a RLAN device operating in slave mode, without Radar Interference
Detection function. This setup also contains a RLAN device operating in master mode. The radar test signals
are injected into the master device. The UUT (slave device) is associated with the master device.

Figure 1 shows an example

Master 2-Way 2-Way ATT. (SUI ;;L)
Splitter/ Splitter/
Combiner Combiner
Radar
Spectrum Test
Analyzer Signal
Generator

Figure 1: Setup
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Test report no.: 1-7682/14-01-12-A CETE oMm

8.1.2 Parameters of DFS test signals

1. Interference Threshold values, Master or Client incorporating In-Service Monitoring

. . Value
Maximum Transmit Power (see note)
=200 mW -64 dBm
<200 mW -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the
amplitude of the test transmission waveforms to account for variations in measurement
equipment. This will ensure that the test signal is at or above the detection threshold level to
trigger a DFS response.

2. DFS Response requirement values

Parameter Value
Non-occupancy period minimum 30 minutes
Channel Availability Check Time 60 seconds
. 10 seconds
Channel Move Time See Note 1.

200 milliseconds + an aggregate of 60
milliseconds over remaining 10 second
period.

See Notes 1 and 2.

Minimum 80% of the 99%

U-NII Detection Bandwidth transmission power bandwidth

See Note 3.

Note 1: The instant that the Channel Move Time and the Channel Closing Transmission
Time begins is as follows:

* For the Short pulse radar Test Signals this instant is the end of the Burst.

* For the Frequency Hopping radar Test Signal, this instant is the end of the last radar Burst
generated.

* For the Long Pulse radar Test Signal this instant is the end of the 12 second period
defining the radar transmission.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting
at the beginning of the Channel Move Time plus any additional intermittent control signals
required to facilitate Channel changes (an aggregate of 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count
quiet periods in between transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type 1 is used and for
each frequency step the minimum percentage of detection is 90%. Measurements are
performed with no data traffic.

Channel Closing Transmission Time
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8.2 DFStest results
8.2.1 Channel move time / channel closing transmission time

Description:

Channel Move Time. After a radar’s presence is detected, all transmissions shall cease on the operating
channel within 10 seconds. Transmissions during this period shall consist of normal traffic for a maximum of 200
ms after detection of the radar signal. In addition, intermittent management and control signals can be sent
during the remaining time to facilitate vacating the operating channel.

Test Procedure:

Perform the test with one of the type 1 to type 4 short pulse radar waveforms.

Result: Channel 60

Plot 1: Channel Move Time

Radar Pulse
sent

|--40

3DE

|50

|--s0

|-7¢

|50

-90

Center 5.3 GHz 2 s/

Date: 19.MAY.2014 08:35:15
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Plot 2: Channel Closing Transmission Time

Radar Pulse
@ sent RBW 3 MHz  Marker -

Ref 10 dBm /«Att 20 aB SWT 5 s

i / R
¥

rre —17|| aBm

al=
e
L
"
]

|-10

-70

-80

-90

Center 5.3 GHz 500 ms/

Date: 19.MAY.2014 08:24:29

The arrow shows the time of the radar pulse. On the plot you can see that no transmissions occur from the AP
after 10s after sending the radar burst. The time difference between the recognition of the radar burst by the AP
and its last transmission is called as Channel Move Time (Limit: 10 s). The accumulated transmission time of
the AP and for the slave device after detection of a radar signal is called channel closing transmission time
(Limit: in total 200 ms + 60 ms).

The accumulated channel closing transmission time after 200ms of the slave device is less than 60 ms.
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Result:

Plot 1: Channel Move Time, Channel 104

Radar Pulse
sent

RBW 3 MHz Marker [Tl
«VBW 3 MHz 12.08 dBm
Ref 10 dBm «Att 20 dB SWT 20 s 0.000000 =

10 e & D> 1 ]
//// —40f90 am
-3 /
_40_/ TRG
L--40.
--50.
s " . gy s dsel. 5 & i leax r B
|- 60
-90
Center 5.52 GHz 2 s/
Date: 19.MAY.2014 08:32:25
Plot 2: Channel Closing Transmission Time, Channel 100
Radar Pulse
® sent few 5 wsr marnes 1 o
*VBW 3 MHz 12.07 iBm
Ref 10 dBm /kAtt 20 dB SWT 5 s 0.000000 =
10 e & D 1 ]
B sashoo = |EM
I'R =17 1B
soipbabas plnnlegus é‘!t?—l!!"" O Y .~..£,:..
-90
Center 5.5 GHz 500 ms/

Date: 19.MAY.2014 08:25:50
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The arrow shows the time of the radar pulse. On the plot you can see that no transmissions occur from the AP
after 10s after sending the radar burst. The time difference between the recognition of the radar burst by the AP
and its last transmission is called as Channel Move Time (Limit: 10 s). The accumulated transmission time of
the AP and for the slave device after detection of a radar signal is called channel closing transmission time
(Limit: in total 200 ms + 60 ms).

The accumulated channel closing transmission time after 200ms of the slave device is less than 60 ms.

Final verdict: Passed

2014-05-27 Page 11 of 17



Test report no.: 1-7682/14-01-12-A CETE oMm

8.2.2 Non-Occupancy Period

Description:

Non-occupancy Period. A channel that has been flagged as containing a radar system, either by a channel
availability check or in-service monitoring, is subject to a non-occupancy period of at least 30 minutes. The non
occupancy period starts at the time when the radar system is detected.

Test Procedure:

Client device is not permitted to transmit beacons on DFS frequencies.

1) Non-associated test:
The master has been off, monitor the analyzer on the test mode frequency that have been selected for
testing, power up the client for 30 minutes to make sure no beacons have been transmitted.

2) Associated test:

Associate the master and client and stream the movie as specified for non- occupancy test. Transmit Radar
type 1; monitor the test frequency to make sure no beacons have been transmitted for 30 minutes.

Mode Results
Non-Associated No Beacons transmit
Associated No transmissions

Please refer to the following plots.
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Plot 1: Non-associated

«RBW 3 MHz Marker T
«VBW 3 MHz -50.52 dBm
5.393600000 GHz

Ref 10 dBm «Att 20 dB SWT 20 ms
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HH
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|20
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|70

|50

-90

start 5.15 GHz 70 MHz/ Stop 5.85 GHz

Date: 19.MAY.2014 08:48:25

The plot shows no transmissions over a 30 minutes period over the whole frequency band 5.15 GHz — 5.85
GHz.
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Plot 2: Associated

ale
18

Date

RBW 3 MHz Marker T1

«VBW 3 MHz -19.70 dBm

Ref 10 dBm «Att 20 dB SWT 1900 s

|70

|50

-90

Center 5.28 GHz 190 s/

: 19.MAY.2014 11:24:39

In the plot above you can see, that the client does not transmit any emission within 30 minutes after having
received the “stop transmit” order from the Access Point (DFS-Master).

Final verdict:

Passed

2014-05-27
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9 Test equipment and ancillaries used for tests

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 signalling 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).

. f INV. No Kind of Last Next
N LElD JTHE || (EgpmE: s METIEEE | STl e Cetecom Calibration | Calibration | Calibration
Spectrum Analyzer
1 n.a okHz - 30 GHz FSP30 R&S 100623 300003464 | Ve 15.01.2013 | 15.01.2015
Vektor Signal
2 n.a Generator SMU200A | R&S 101633 300003496 | k 07.04.2014 | 07.04.2017
div. Splitter, Mini-
3 n.a. DFS-test site Cables, Circui na 300004557 ev
ircuits
Attenuators
4 n. a. Access Point AP-800 US Orinoco 12US4654000 ev
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
vikl!  Attention: extended calibration interval
NK!  Attention: not calibrated *) next calibration ordered / currently in progress

10 Observations

No observations exceeding those reported with the single test cases have been made.
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Annex A Document history
Version Applied changes Date of release
Initial release 2014-05-20
-A Model name changed 2014-05-27
Annex B  Further information
Glossary
AVG - Average
DUT - Device under test
EMC - Electromagnetic Compatibility
EN - European Standard
EUT - Equipment under test
ETSI - European Telecommunications Standard Institute
FCC - Federal Communication Commission
FCCID -  Company ldentifier at FCC
HW - Hardware
IC - Industry Canada
Inv. No. - Inventory number
N/A - Not applicable
PP - Positive peak
QP - Quasi peak
S/IN - Serial number
SW - Software
2014-05-27 Page 16 of 17
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Annex C Accreditation Certificate

Front side of certificate Back side of certificate

( pAKKS
- Neutsche
Aklredtierungssselle
Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH
Belizhene gemaB § 8 Absatz 1 AkkStelleG i.V.m. § 1 Absatz 1 AkkStelleGBY

\Unterzeichnerin der Mullilsleralen Ablammen
won EA, ILAC und IAF zur gegenseiligen Anerkennung Stancort Berlin Standart Frankfurs am Main Stendcr: Braunschweiy

Spittelmarkt 10 Gartenstrale 6 Bundesal
Akkreditierung %

10117 3erlin 60594 Frarkurt 20 fain 38115 Brau
Oie Deulsche Aklredilicrungsstelle GmbH aestétigt hiermit, dass das Priflzboralorivm

CETECOM ICT Services GmbH
Untertiirkkheimer Strafe 6-10, 66117 Saarbrlicken

die Kampetanz nach DIM EM ISOIEC 17025:2005 besitzt, Prifungen in folgenden Bereichen
durchzufihren:

5] ich xDSL
VolP und DECT

Akustlk

Funk elnschileflich WLAN

short Range Devices (SRD)

RFID

Wilax und Richtfuni

Mablliunk {GSM f DCS, Over the Air {OTA] Perfurmance)

wicise Verofentiichung de- Alkkraditionsngsur
murz der Deutsche Akkred'ticrunasstelle GribH {RAKKS g
rseroreitung des Deckk: attes durch dic umsed nnte Konforni
3rderter Form.

Elektr Ver (EMV)

Produktsicherheit » E5 ¢ar® nicht dor Anscheln erwvecie wenden, dass si
SAR und Hearing Aid Compatibility [HAC) dic dber den durch dic DAKKS bestitigten Akl
Umweltsimulation

$mart Card Terminals Cic Akkrediticr. ng, cf

Bluetooth 31 Juli 200 (RGRI

Wi-Fi- Services

L 218 vom §. Jull 2008, S
Lr gegensetigen Anerkeanunz der
Acereditation Farem (101 und

Die Akkrediti erurzsurkendy gilt nur in Ve dindeng mic dem Bescheld vom 07 032014 mit dor
ditierungsnemmen B-FlL-12076-01 2iltiz 17.01.3018. Sle besteht aus Ciesem Deckblast, der
L ddos Dby, s uned der folgend er Anlage mit nsgeszmt 1/ Seiten.

ser zer Urkunde: D-PL-12076-01-00

G

I's . 5’/ -

Frankfur con fésin, 07222744 "k g\'||\.-};§ W RAIF Eganr
Azl ingslalter.

Note:

The current certificate including annex is published on our website (see link below) or may be received
from CETECOM ICT Services on request.

http://www.cetecom.com/eu/de/cetecom-group/europa/deutschland-saarbruecken/akkreditierungen.html
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