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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Dish Technologies LLC
9601 Meridian Blvd
Englewood, CO, 80112

USA
EUT DESCRIPTION: Battery Charger with BLE
MODEL.: NHGBC
SERIAL NUMBER: NOVA P2-1 Prototype
DATE TESTED: DECEMBER 11 -DECEMBER 18, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
e
Francisco de Anda Eric Yu
Operations Leader Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[ ] chamber A (ISED:2324B-1) [ | Chamber D (ISED:22541-1) X] chamber I (ISED:2324A-5)
[ ] chamber B (ISED:2324B-2) =[] Chamber E (ISED:22541-2)  [X] Chamber J (ISED:2324A-6)
Z Chamber C (ISED:2324B-3) |: Chamber F (ISED:22541-3) |:| Chamber K (ISED:2324A-1)
[ ] chamber G (ISED:22541-4) =~ [ ] Chamber L (ISED:2324A-3)
[ ] chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Battery Charger with BLE radio.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 2.91 1.95

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an inverted F printed antenna, with a maximum gain of 3.35dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was FCC BLE Test v1.1

The test utility software used during testing was Labview serial vi.

5.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rate as provided by the client was:

BLE: 1 Mbps
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC Adapter HP HSTNN-DA40 744893-001 NA
Laptop HP EliteBook740 NA NA
DC Battery Duracell DURAG6-12F2-LE NA NA

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Unshielded 1 AC Mains to AC/DC Adapter
2 DC 1 DC Unshielded 1.5 AC/DC Adapter to Laptop

3 USB 1 UsB Shielded 1 Laptop to EUT

4 Antenna 1 SMA Unshielded 0.08 To spectrum analyzer

6 DC 1 DC Unshielded 0.3 Battery to EUT

I/O CABLES (AC POWER CONDUCTED TEST AND RADIATED TEST)

5 AC 1 AC Shielded 1.5 AC Power Cord to EUT
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TEST SETUP- ANTENNA PORT CONDUCTED TESTS

The EUT was connected to and powered by battery. Test software exercised the EUT.

SETUP DIAGRAM

4
Spectrum 3
Analyzer EUT ﬁr
6 I |
DC Lapt
Battery proe
2
AC/DC Adapter .
1

AC MAINS
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TEST SETUP- AC LINE CONDUCTED TEST AND RADIATED EMISSIONS TEST

The EUT was connected to AC power cord. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp
Radiated Test

(7 EUT

Spectrum Analyzer

AC MAINS/ LISN :
Conducted Test
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6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause-11.9.1.3 PKPM1 Peak power meter method

Average Power: ANSI C63.10 Subclause -11.9.2.3.2Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times of
the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12554903-E1V2
FCC ID: DKNBC

DATE: 12/27/2018

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Active Loop 9KHz to 30MHz ETS-Lindgren 6502 T757 09/25/2019
- SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310 PREO0180174 05/31/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T862 05/24/2019
Amplifier, 1 to 18GHz MITEQ AFS4225_?§_14021800_ PRE1782151 08/01/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 AT0067 03/06/2019
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1571 07/30/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences JBL PRE0181575 = 08/01/2019
2000MHz
Spectrum A“ﬂyéﬁz* PXA, 3Hz to Keysight E4446A T146 08/13/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826/B T447 06/19/2019
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2019
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179372 05/04/2019
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179367 04/28/2019
Power Meter, P-series single channel Agilent (Keysight) N1911A T1271 07/17/2019
Technologies
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A T1225 04/10/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/21/2019
LISN for Conducted Emissions CISPR- FCC INC. FCC LISN 50/250 T1310 06/15/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 8.8.1, Sep 26, 2018
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.140 0.625 0.224 22.40% 6.50 7.143
DUTY CYCLE PLOTS
% Agilent 16:43:41 Dec 11, 2618 L Measure
APv9.3(126718),18629 RL, Conducted B a Mkr3 525 ps
Ref 26 dBm #Atten 30 dB -3.818 dB Meas Off
#Paak
Log
1a 1
RO o Channel Power
dB/ S S
Occupied BW
ACP
#PAvg
Center 2,402 006 GHz Span @ Hz . .
Res BH 8 MHz #UBH 8 MHz Sweep 5 ms (1001 prsy || I c,fg:j::
Marker Trace Type ¥ Axis Anplitude
1R 1 Tima E15 pz -14.97 dBm
1 1) Ti 148 7.25 dB
I 1) Tine 515 EE -14.97 dBn Powercsct[?;
3a 1 Tima E25 ps= -8.81 dB
More
1of 2
DUTY CYCLE BLE

Page 14 of 45

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12554903-E1V2
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DATE: 12/27/2018

8.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MH2)
Low 2402 1.009
Middle 2440 0.994
High 2480 1.025
A Agilent 16:37:25 Dec 11, 2018 L Measure 3 Agilent 16:32:24 Dec 11, 2018 L Measure
| ] |
Ch Freq 2482 GHz Trig Free Meas Off Ch Frea 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 200 I Occupied Bandwidth Averages: 200 I
| Channel Power]| Channel Power
APw3.3(128718),18629 RL, Conducted B APv9.3(126718),18629 RL, Conducted B
Ref 28 dBm #Atten 30 dB Ref 26 dBm #fAtten 30 dB
#5amp Dccupied BH #Samp Occupied BH|
Log Log
18 18
dB/ &L dB/ &
Offst in ACP) | oss: > hal ACP
18.5 hd 18.5
t L L, ALK 4 1 1L HICLIT okl Multi Carrier| bl o 0 ik i Multi Carrier|
Center 2482 (08 GHz Span 2 MHz Power Center 2.440 008 GHz Span 2 MHz Power
#Res BH 16 kHz #UBH 51 kHz #Sween 100 ms (1001 pts) #Res BH 16 kHz #UBH 47 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ B 7 Pwr  99.00 7 CCDF
10091 MH=z ® dB -26.00 dB 993.6480 kH=z x dB -26.00 dB
Transmit Freq Error 25917 kHz Po{g Transmit Freq Error  34.527 kHz 1Hofrg
% dB Bandwidth 1.124 MHzx 0 % dB Bandwidth 1.104 MHz* i
| |
% Agilent 16:27:57 Dec 11, 2018 L Measure
[
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 200 I
Channel Power
APvS.3(120718),10629 RL, Conducted B
Ref 2@ dBm #Htten 39 dB
#3amp Occupied BH
Log
18
Dt 7 3 ACP
18.5
dB . .
LI B LT LR WL SR LD AL ELLT TPl 1L s i Multi Carrier|
I I : ! ! Power
Center 2.480 066 GHz Span 2 MHz
#Res BH 16 kHz #UBH 47 kHz #Sweep 108 ms (1001 pts) P S
ower Stat|
Occupied Bandwidth Occ BH 7 Pur  99.00 % CCDF
1.0247 MHz ® dB -26.80 dB
Transmit Freq Error  37.236 kHz lﬂofrg
% dB Bandwidth 1.166 MHzx v
|

HIGH CHANNEL

Page 15 of 45

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

8.3. 6 dB BANDWIDTH

LIMITS

FCC 815.407 (e)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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Channel Frequency | 6 dB Bandwidth [ Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.603 0.5
Middle 2440 0.501 0.5
High 2480 0.588 0.5
#  Agilent 16:36:32 Dec 11, 2018 L Measure 3 Agilent 16:31:31 Dec 11, 2018 L Measure
APw9.3(120718),18629 RL, Conducted B a Mkrl 683 kHz| APv9.3(120718),18629 RL, Conducted B a Mkrl 901 kHz|
Ref 38 dBm #Htten 40 dB -B.813 dB Meas Off| Ref 36 dBm #ftten 40 dB -0.123 dB Meas Off|
#Peak | #Peak
Log | Log
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
16.5 o 4 105 o .
dB e Occupied BH dB E Occupied BH
ol o}
B o
m 1
WPiivg ACP “Ffive ACP
208 289
ML S2 Multi Carrier ML 52 Multi Carrier,
53 F Power| $3 FSh—— Power|
AR AA
f;%k Power Stat f;%k Power Stat
i CCOF| | |som CCDF
Center 2402 G0 GHz Span 3 Mz 1”‘0’{3 Center 2.449 BUB Gz Snan 3 iz 1"‘;{2
#Res BH 100 kHz +BH 308 kHz Sweep 1 ms (1801 pts) #Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 16:27:03 Dec 11, 2818 L Measure
APu3.3(120718), 10629 RL, Conducted B a Ml 588 ke
Ref 3@ dBm #Atten 46 dB -0.185 dB Meas Off|
#Peak
Log
10 Channel P
-y annel Power,
Offst
18.5 1 A
dB Occupied BW
ul}
o
il
#PAva ACP
208
ML 52 Multi Carrier
$3 F Pover
AA
f;%k Power Stat
Sup CCDF
Center 2.450 038 GHz Span 3 Wiz 1”‘0’{3
#Res BH 108 kHz #YBH 300 kHz Sweep 1 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: 12554903-E1V2

FCC ID:

DKNBC

DATE: 12/27/2018

8.4.

LIMITS

FCC §15.247 (b) (3)

OUTPUT POWER

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
8.4.1. BLE
Tested By: 10629 RL

Date: 12/11/2018

Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 2.65 30 -27.35
Middle 2440 2.91 30 -27.09
High 2480 2.86 30 -27.14
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DATE: 12/27/2018

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
8.5.1. BLE
Tested By: 10629 RL
Date: 12/11/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.47
Middle 2440 2.73
High 2480 2.69
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REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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FCC ID: DKNBC

DATE: 12/27/2018

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -10.53 8 -18.53
Middle 2440 -9.97 8 -17.97
High 2480 -11.20 8 -19.20
#  Agilent 16:38:12 Dec 11, 2018 L Measure % Agilent 16:33:10 Dec 11, 2018 L Measure
APva.3(128718,10629 L, Conducted B Mirl 2402 @16 GHz APv9.3(120718),18629 RL, Conducted B Mkrl 2.448 030 GHz
Ref 30 dBm #Atten 40 dB -18.531 dBm Meas Off Ref 38 dBm #fitten 48 dB -9.968 dBm Meas Off
#Peak ] #Peak
Log | Log
3/ Channel Power| ég/ Channel Power
Offst Offst
165 185
dB Occupied BH dB s Occupied BH
i o ol o
s i
il I
WPivg ACP “Pvs ACP
168 168
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
g?@k Power Stat fﬁ%k Power Stat
Sop ceof| | [sn CCDF|
Center 2.402 000 GHz Span 2 Mz 1”‘0’{3 Center 2.040 089 GHz Saan 2 MHz 1"‘0’{‘;
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 16:28:43 Dec 11, 2618 L Measure
APvw9.3(128718),108629 RL, Conducted B Mkrl 2.430 924 GHz
Ref 3@ dBm #Atten 40 dB -11.197 dBm Meas Off
#Peak
Lag
19
4B/ Channel Power
Offst
18.5
dB Occupied BK
o} 1
4
m
WP ACP
168
ML 52 Multi Carrier,
S3F Power,
AA
f;%k Power Stat
o CCOF
Center 2.459 890 CHz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 12554903-E1V2
FCC ID: DKNBC

DATE: 12/27/2018

Agilent 16:38:42 Dec 11, 2018 L Measure Agilent 16:39:36 Dec 11, 2018 L Measure
APw9.3(120718),18629 RL, Conducted B Mkrl 2.482 @3 GHz| APv9.3(120718),18629 RL, Conducted B Mkrd  25.971 GHz|
Ref 38 dBm #Atten 40 dB 2.93 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.669 dBm Meas Off|
#Peak #Pealk ‘
Log Log I
18 18 1
ey Channel Power| dB/ Channel Power
Offst Offst
18.5 18.5
dB Occupied BH dB & Occupied BH
] o ul} H ~
-17.1 —17.1 [ R
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2,408 08 GHz Span 10 MHz . . Start 30 MHz Stop 26,000 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CL0BL proy || I cg;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 Ay Freq 2.482 83 GHz 2.93 dBn 1 1) Freg 2.482 GHz 2.84 din
2 1) Fi 2.466 8@ GH: -39.29 dB 2 1y F 4.884 GH: -48.82 dB
3 1 FE: 2.397 1% EH; -36.95 dB: Powerc%tna; 3 (e8] F:S 7.286 EH; -38.50 dEx PowercsctDaFt
4 (&5 Frag 25.871 GHz -208.67 dBm
More More|
lof2 1of2
| |
Agilent 16:33:40 Dec 11, 2018 L Measure Agilent 16:34:34 Dec 11, 2618 L Measure
APw9.3(120718),18629 RL, Conducted B Mkrl 2.448 62 GHz| APw9.3(120718),18629 RL, Conducted B Mkrd  25.983 GHz|
Ref 38 dBm #Htten 40 dB 3.18 dBm Meas Off Ref 36 dBm #Atten 40 dB -308.511 dBm Meas Off
#Peak | #Peak ‘
Log | Log ‘
Lo Channel P 19 ) Channel P
ey annel Power Y annel Power,
Offst Offst
18.5 18.5
dB Occupied BW dB : Occupied BH
] DI z o
-16.8 -16.8 SR
dBm dBm
WPiivg ACP “PFiv ACP
ML §2) . . Start 30 MHz Stop 26.400 GHz . .
g Hulti cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2.482 5 (8192 pry || TN CF?;:::;
an Marker  Trace Type W Auis Anplitude
£ — Cod e T3 |
58k ower Stat : & Frea 4885 64z S2.52 e ower Stat
Swp CCDF] 1 1 F:E; 25,688 EH; -38.51 dsz CCDF
Center 2.446 G0 GHz Span 16 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts)
| |
Agilent 16:29:13 Dec 11, 2018 L Measure 3 Agilent 16:30:87 Dec 11, 2918 L Measure
APv9.3(120718),18629 RL, Conducted B Mikrl 2.488 @3 GHz| APv9.3(120718),18629 RL, Conducted B Mkrd  24.932 GHz|
Ref 38 dBm #Atten 40 dB 3.05 dBm Meas Off Ref 30 dBm sftten 40 dB -30.324 dBm Meas OFff
#Peak #Peak [
Log Log I
1 3 Channel Power| 10 3 Channel Power
dB/ dB/
Offst Offst
16.5 10.5
dB Occupied BH dB 7 Occupied BH
] z ul}
-17.0 @ 2170 bt Ao
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 58 GHz Span 1@ MHz : : Start 3@ MHz Stop 26.809 GHz . .
#Res BH 100 kHz SUBH 300 khz Swoep 1 ms (101 proy || VIO c;;ugp #Res BH 100 kHz WK 300 KHz  Swesp 2.482 5 (8152 prsy || TIU c;;:‘:g:
Marker  Trace Type % Axis Auplitude Marker  Trace Type W Ais Anplitude
1 1) Freq 2.486 B3 GHz 3.65 dBm 1 1y Freq 2.4868 GHz 2.57 dBm
2 1y Fi 2.487 B9 GH. -30.58 dEi 2 (&5 F 4,368 GH. -42.57 dBi
3 &5 Frea 21423 5 GH: “2:58 B Powerc%tg; 3 o> Freq 7,440 otz "3RS di PowercSctDal_E
4 1y Freq 24.932 GHz -36.32 dBm
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12554903-E1V2

FCC ID: DKNBC

DATE: 12/27/2018

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

.‘,\%_IL Fremont — Chamber J 2818 Dec 18 16:56: 45
E
Restricted Bondedge
Project Number: 12554983
15 Client:Dish Tschrologies LLC
Config:EUT+Suppart Equipment
Mode:BLE_24A2MH=
185 Tested by 18623 RL
A
A
95 IF1
A
I
85 1}
‘\
( '
S G
@
o
65
- 2
‘7\
fAverage Limit (dBulym
55 - g
\&m Lot gl iy L m I.\L Ll b dhdl ol L Lok il j
45 A B H N W&J
35
2. 31 T8 .5MH=z/ 2.415
Fr quency (GHz)
Rarge (61 R Ref/fittn  Deb/fvg Hode ore Pio Tmifok  Position Range (o) R Ref/fitn  Det/fivg Pode Seoop Pto  Topa/Mods FPosition
TEN-2AIS MGG 1018 PR/ ArgHS)  Omscthute)  SO21 MM 25 e 2 | 1-2.41 HO-6d83/3h B7/1B AERMr RrglfS)  Seasctiutc) 0831 1BRTE 37 degs 208
Low CH BE - H TST 38915 28 Dec 2815 Rev 9.5 BE Nov 2614
Marker Frequency Meter Det AF AT0067 Amp/CblFItr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d8) Reading (dBuvim) ) (dBuvim) @) (0egs) (cm)
(dBuv) (dBuV/m)
1 *2.39 46.96 Pk 32 258 0 53.16 - - 74 -20.84 237 209 H
2 *2.365 55.07 Pk 319 258 0 61.17 - - 74 1283 237 209 H
3 *2.39 3161 RMS 32 258 6.5 44.31 54 -9.69 - - 237 209 H
4 *2.365 37.98 RMS 31.9 -25.8 6.5 50.58 54 -3.42 - - 237 209 H

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 12/27/2018

VERTICAL RESULT

I,),_UL Fremont - Chamber I
25

13:56:34

Restricted Bandedge
Froject Number: 12554983

L Client:Dish Technalagies LLC
Canfig:EUT+Suppart Equipment
Mods :BLE_24R2HH=
165 Tested by: 18629 RL
L
B85
N cak L
T L o B NS OO U NOSSU SO NSO SO SO SO SSSSSSHES S £ S
[as]
]
5 eeeeeeeeeeeesssesmmmssseebeeeese e ssmssssseeeeees s sessssseeseeeese e eesssseeeeeeses e
: >
wol Average Linit (aBuUfm) 7 : A oadl L
B ; 1 ! 1 1 T W \
| H o : Il
| bt bkt et B g st l\m‘WW‘\' s i i W
45k A bt ‘ . SO R WS . WYY S, WA
35
2.3 18.5MH=z/ 2.4

Frequency (GHz)

fange (6] REAE) Ref/littn  Det/fug Mode Sueep Fts  #5upaifode  Position Fange (GHz) RBUR Refifttn Dot/ tode cop Fts  FoupaMode Fosition
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det “AF 7862 (aB/m) “AmpIChIFIt/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit PK Azimuth Heignt Polarity
y Reading (@8) d (@B) (dBuvim) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuV/m)

1 *2.39 41.04 Pk 1. -21.6 0 51.24 74 -22.76 159 1 \
2 *2.366 47.75 Pk 1. -215 0 57.85 - - 74 -16.15 159 1 \'
3 *2.39 27.05 RMS 1. -21.6 6.5 43.75 54 -10.25 - - 159 1 \'
4 *2.366 29.77 RMS 1. -21.5 6.5 46.37 54 -7.63 159 1 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 12/27/2018

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Frement - Chamber I

12 16:33:16

(dBull/m2

125
i ] i Restricted Bondedge
; : | Project Number 12554883
1150 i o : i Client:Dish Technologies LLC
| i i | Conf ig:EUT+5upport Equipment
| | | | Mode:BLE_2488MHz
185 i i i i Tested by: 18629 RL
m i | | .
954 A S : i L
a i : i i
- H : 1
i i | | i
Il P : | :
| ok Limit CdBull/y | i
75p it ; — 7 :
=/ >, / )

35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
[ I Ref/ikin Detivg Hode Sy Ple ook Penition Rarge (&12) AU Ref ALt Detieg fiode Ple Foupa/fock Pasibion
12462563 NGB 1B/18 PERPar fuglRE)  Smecthute) GBI HGE o 46,-2 56 H(-6452/3H M8 AERPur Avg(RS 9081 1BBTAUG O1 degs H
High CH BE- H.TST Rev 9.5 22 Jun 2018
Marker Frequenc Meter Det AF 1862 (dB/m) Amp/CbI/FItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *2.484 49.22 Pk 4 217 0 59.92 74 -14.08 1 159 H
2 2488 52.06 Pk 4 217 0 62.76 - - 74 1124 1 159 H
3 *2.484 28.37 RMS 4 217 6.5 4557 54 8.43 - - 1 159 H
4 *2.488 36.26 RMS 4 21.7 6.5 53.46 54 54 1 159 H

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

125

UL Fremont - Chomber I

2818 Dec 12 164626

15—

185

95

B85

75

CdBul/md

[}
wn

Restricted Bandedge
Froject Number: 12554983

Client:Dich Technolagies LLC
Config:EUT+Suppart Equipment
Mods BLE_2488MH=

Tested by: 18629 RL

o
a
L

WAL ‘ i i /
] 5 Yt mewmmmwwwmw%wmﬁwwmmuwnw W«u}

[}

46

M

8. 3H=/

Frequency (GHz)

fange (6] REAE) Ref/littn  Det/fug Mode Sueep Fts  #5upifode  Position Fange (GHz) RBUR Refifttn Dot/ tode Sucep »  Bupsiode  Fosition
High CH BE - U TST Rev 9.5 22 Jun 26818
Marker Frequenc Meter Det “AF 7862 (aB/m) “AmpICDIFIt/Pad DC Corr (8) Correcte Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Heignt Polarity
y Reading (@8) d (@B) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuV/m)

1 *2.484 45.6! Pk .4 -21.7 0 56.33 74 -17.67 161 117 \
2 .488 48.2 Pk 4 -217 0 58.96 - - 74 -15.04 161 117 \'
3 *2.484 27.11 RMS 4 -217 6.5 44.38 54 -9.62 - - 161 117 \'
4 .488 33.3f RMS .4 -21.7 6.5 50.56 54 -3.44 161 117 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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FCC ID: DKNBC
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

_UL Fremont - Chamber I

2018 Dec 12 14:86: 38

[

Rodiated Emissions 3-Meters

Project Number: 12554983

| B e 1O D oy Tachna lnglea LLC
Canfig:EUT+Suppart Equipment
Mode :BLE_24B2MHz
a5 | Tested by 10629 R
L PO OSSOSO NUSRROON STSSSRPSSSOIN SRS S
eal i t Bull
i E— -
-
E
3 ¢
3 65
@
o
= Avg Limit (dBul/m)
55

1 8 8
Frequency (GHz)
Farge (62 R/ Ref/Attn  Dot/fvg Hods Sunop Fio Fomo/fode Fosition Forge (6iz) FEW/ Rol/Attn Dot g Fode Seccp Pls  fopslfiole FPasition
143 MCEB/B 1E/8 PER/Pir R Aut E ] B¥degs | 3318 M5B/ B2 PERK/Far ArglfHS) Rt [ - 36degs H
b TST Rev 9.5 22 Jun 2618
IWRUL Fremant - Chamker I 2818 Dec 12 14:86:30
Radiated Emissions 3-Meters
Project Number: 12554983
e s S [Tt ricalt v AT
Config:EUT+Support Equipnent
Made :BLE_24B2MHz
g5 | Tested by: 10629 R
5 R s T e
Pedl i Bul)
iy —
-
£
3 -
3 65
©
o o
- Avg Limit (dBul/m)
55
-4 5
S ..ol e
45 = =1
35
25
1 8 8
Frequency (GHz)
Farge (62 [T Raf/Attn  Dot/fvg Hods Sunop Fio Fome/fode Fosition Forgs (6z) FEW Rol/Aitn Det/iug Mods Seccp Pls  fopslfiole FPasition
w.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Meter Det AF 7862 (dB/m) AmpIChI/FitPad DC Corr (dB) Correcte, Avg Limit (aBuvim) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading (d8) d (8) Margin (Degs) (cm)
(GH2) (dBuv) Reading (8)
(dBuV/m)
*2.366 .84 Pl -21.5 0 46.94 - - 74 -27.06 0-360 9 H
4 *2.366 71 Pl -21.5 0 45.81 - - 74 -28.19 0-360 9 \%
*2.31 .79 P! -21.5 0 43.79 - - 74 -30.21 0-360 0: v
7.205 4.47 Pl -26 0 44.07 - - 0-360 9 H
9.608 .83 P! 3 -22.2 0 45.33 0-360 9 H
5 7.206 35.46 Pk 35.6 -26 0 45.06 0-360 198 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T862 Amp/Cbl/Fltr DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) /Pad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*2.366 43.43 PK2 31.6 -215 0 53.53 - - 74 -20.47 84 228 H
*2.362 27.55 MAv1 31.6 -21.5 6.5 44.15 54 -9.85 - - 84 228 H
*2.366 41.04 PK2 31.6 -215 0 51.14 - - 74 -22.86 150 358 \
* 2.366 27.87 MAv1 31.6 -215 6.5 44.47 54 -9.53 - - 150 358 \
*2.366 46.69 PK2 31.6 -215 0 56.79 - - 74 -17.21 157 352 \
*2.327 28.49 MAv1 315 -215 6.5 44.99 54 -9.01 - - 157 352 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

[

_UL Fremont - Chamber I

2018 Dec 12

15:268:58

95

BE[

2 . R

Rodiated Emissions 3-Meters

Project Number: 12554983
Client:Dish TE:hr‘DIDgiE&. LLC
Canfig:EUT+Suppart Equipment
Made :BLE_2448KHz

| Tested by: 18629 RL

CdBull/m2
[=)]
a

Avg Limit

(dBul/m)

25
1 8 8
Frequency (GHz)
Farge (62 R/ Ref/Attn  Dot/fvg Hods Suncp Fio Fomo/fode Fosition Forge (6iz) FEW/ Rol/Attn Dot g Fode Seccp Pls  fopslfiole FPasition
143 MCEE/B 18/18 PERPir RgHE) | Biseciiuto) S0 HAXH BXbdkgs | -3 18 IM(-68)/ Bk B2 PEA/Par ArglRS) 1. dsec(utol 1Bk HRD B-ikdegs H
p.TST Rev 9.5 22 Jun 2618
| V:UL Fremont - Chamber I 2818 Dec 12 15:28:58
Radiated Emissions 3-Meters
Project Number: 12554983
e s S [Tt ricalt v AT
Canfig EUT+Suppart Equipnent
Made :BLE_2448MHz
95| {Tested by 18629 RL
5 e e He e S
eal it Bul) )
T Op = =
n
E
3 -
3 65
©
o
= Avg Limit (dBul/m)
55
4
2 o
45|...... el -
35 et
25
1 8 8
Frequency (GHz)
Farge (62 [T Raf/Attn  Dot/fvg Hods Surop Fio Fome/fode Fosition Forgs (6z) FEW Rol/Aitn Det/iug Mods Seccp Pls  fopslfiole FPasition
w.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12554903-E1V2 DATE: 12/27/2018
FCC ID: DKNBC

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Meter Det AF 7862 (dB/m) AmpIChI/FitPad DC Corr (dB) Correcte, Avg Limit (aBuvim) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading (d8) d (8) Margin (Degs) (cm)
(GH2) (dBuv) Reading (8)
(dBuV/m)

*2.488 36.14 Pl 4 -21.7 0 46.84 - - 74 -27.16 0-360 H
2.558 36.24 Pl 4 -21.6 0 47.04 - - - - 0-360 H
*2.488 35.83 P! 4 -21.7 0 46.5! - - 74 -27.47 0-360 v
*7.32 32.88 Pl .6 -26 0 42.48 - - 74 -31.52 0-360 H
9.76 27.03 P! .9 -20.5 0 43.43 - - - - 0-360 H

4 *7.32 38.44 Pk 35.6 -26 0 48.04 - - 74 -25.96 0-360 199 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T862 Amp/Cbl/Fitr DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) /Pad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*2.488 43.7 PK2 324 -21.7 0 54.4 - - 74 -19.6 93 159 H
*2.49 28.02 MAv1 325 -21.7 6.5 45.32 54 -8.68 - - 93 159 H
*2.488 43.27 PK2 324 -21.7 0 53.97 - - 74 -20.03 141 239 \
*2.488 27.85 MAv1 324 -21.7 6.5 45.05 54 -8.95 - - 141 239 \
*7.321 38.21 PK2 35.6 -26 0 47.81 - - 74 -26.19 17 110 H
*7.32 24.67 MAv1 35.6 -26 6.5 40.77 54 -13.23 - - 17 110 H
*7.32 39.91 PK2 35.6 -26 0 49.51 - - 74 -24.49 174 197 \
*7.32 24.02 MAv1 35.6 -26 6.5 40.12 54 -13.88 - - 174 197 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL RESULTS

| WRLIL Fremant - Chamker I 2818 Dec 12 15:55: 22
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b TST Rev 9.5 22 Jun 2618
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w.TST Rev 9.5 22 Jun 2618

VERTICAL
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RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AFT862 (dB/m) “Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.488 45.37 Pk 324 -21.7 0 56.07 - - 74 -17.93 0-360 100 H
3 2.558 35.71 Pk 324 -21.6 0 46.51 - - - - 0-360 100 H
2 *2.488 42.25 Pk 324 -21.7 0 52.95 - - 74 -21.05 0-360 102 \
4 2.558 33.9 Pk 32.4 -21.6 0 44.7 - - 0-360 102 \
5 *7.44 31.16 Pk 35.6 -25.1 0 41.66 - - 74 -32.34 0-360 199 H
6 *7.439 38.01 Pk 35.6 -25.1 0 48.51 - - 74 -25.49 0-360 199 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*2.49 38.19 PK2 325 -21.7 0 48.99 - - 74 -25.01 81 117 H
*2.488 27.7 MAv1 324 -21.7 6.5 449 54 -9.1 - - 81 117 H
*2.487 37.94 PK2 324 -21.7 0 48.64 - - 74 -25.36 160 375 \2
*2.489 27.94 MAv1 324 -21.7 6.5 45.14 54 -8.86 - - 160 375 \%
*7.439 37.2 PK2 35.6 -25.1 0 47.7 - - 74 -26.3 20 116 H
*7.44 25.44 MAv1 35.6 -25.1 6.5 42.44 54 -11.56 - - 20 116 H
*7.44 40.77 PK2 35.6 -25.1 0 51.27 - - 74 -22.73 158 272 \2
*7.44 26.47 MAv1 35.6 -25.1 6.5 43.47 54 -10.53 - - 158 272 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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9.3. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS 9kHz TO 30 MHz (WORST-CASE CONFIGURATION)

14 Dec 2818 14:82:38

ANTENNA LOOP FACE ON AND FACE OFF
UL FREMONT, 3 Chomber o . ‘
: ; H H ; | RF Emissions

Project Number: 12554983
Client:Dish Techrologies LLC

Made BLE Warst Cos
[=Tc| . SRS SOV S ; Tested by: |6880ZS

K]
3
C
i
L
i}
T
n
Sy, H 3 p
0 i = 4
2 D, . = 5
@ e Y z
@ e I
i B ey &l
g, 2 - e TR L VN
. 7
i Y Tt
e
Na[z=] A i a 38
Frequency (MHz)
Rarge (MHz) FEA/ VB Ref/Rttn  Deb/fvg Type Swmep Pte  4Supa/Mode  Pozition

FCC 15.2689 Below 3BMHz TST 38915 23 Jon 2818 Rev 9.5 B! Dec 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.
- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Trace Markers

Mar Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
ker (MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)

(dBuv) (dB/m) 300m (dBuVolts)

1 .01566 51.05 Pk 14.8 1.4 -80 -12.75 63.69 -76.44 43.69 -56.44 - - - - 0-360
6 .03087 47.87 Pk 15.3 1.4 -80 -15.43 57.79 -73.22 37.79 -53.22 - - - - 0-360
2 .2539 45.1 Pk 13.7 1.5 -80 -19.7 - - - - 39.52 -59.22 19.52 -39.22 0-360
7 .35077 42.07 Pk 13.7 1.5 -80 -22.73 - - - - 36.71 -59.44 16.71 -39.44 0-360

Pk - Peak detector

Mar Frequency Meter Det Loop bl Dist Corrected QP Limit Margin Azimuth
ker (MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
8 74844 35.07 Pk 13.9 15 -40 10.47 30.13 -19.66 0-360
3 1.13072 31.11 Pk 14.2 15 -40 6.81 26.56 -19.75 0-360
4 1.54781 28.82 Pk 14.2 15 -40 4.52 23.84 -19.32 0-360
5 2.50567 22.07 Pk 14.3 15 -40 -2.13 29.5 -31.63 0-360
9 3.801 19.76 Pk 14.4 15 -40 -4.34 29.5 -33.84 0-360

Pk - Peak detector
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9.4. Worst Case Below 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

95UL Fremont — Chamber J 2818 Dec 13 13:58:47
H H ! H {|Rodicted Emiz=sions — 3 Meters
- | |Project Number:12554983
8 F Client:Dish Techrnologies LLC
Config:EUT+Support Equipment
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= STSCRURRSS SOS S I SRR ST ST wt{ Tested by: 18629 RL
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1:3-200 16BN O1/18 PEALogPar-Uideo dmecfuto) 400 HAH B-¥ldeps H | 3:200-1208 1Bki-68)/IH T7/18  PEM/LogherVideo llnsechuto) BOBB  HAIH 0-368degs
FCC Port!SC 38-1808MHz . TST 30915 15 Jul 2814 Rev 9.5 85 Nov 2814
95UL Fremont — Chamber J 2018 Dec 13 13:58:47
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= Project Number: 12554983
5] N 1Client:Dish Techrnologie= LLC
Config EUT+Support Equipment
Made :BLE larst Cose
75} L i . Tested by: 18629 RL
oy OSSR SUNUS SO SRS SIS N SO [
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e
=
3 435 L S A = 1 (L S s St bbb el B S
©
o
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FCC Port!5C 38-180BMHz . TST 38315 15 Jul 2814 Rev 9.5 85 Nov 2818

VERTICAL
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Below 1GHz Data

DATE: 12/27/2018

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
3 106.5836 36.78 Pk 18 -30.9 23.88 43.52 -19.64 0-360 298 H
4 107.37 38.4 Pk 18.2 -30.9 25.7 43.52 -17.82 0-360 101 \Y
1 224.2031 46.49 Pk 16.7 -30.3 32.89 46.02 -13.13 0-360 101 H
2 * 272.5094 42.41 Pk 19.2 -30.1 31.51 46.02 -14.51 0-360 101 H
5 226.8535 38.53 Pk 16.8 -30.3 25.03 46.02 -20.99 0-360 198 \Y
6 * 246.6061 41.18 Pk 175 -30.1 28.58 46.02 -17.44 0-360 198 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF Amp Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PREO0181575 (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)
*270.9314 44.65 Pk 19.1 -30.1 33.65 46.02 -12.37 9 111 H
*270.9314 37.8 Qp 19.1 -30.1 26.8 46.02 -19.22 9 111 H
* 247.5051 40.82 Pk 17.4 -30.1 28.12 46.02 -17.9 212 254 \%
* 247.5051 34.4 Qp 17.4 -30.1 21.7 46.02 -24.32 212 254 \Y%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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DATE: 12/27/2018

9.5.

Worst Case 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

‘QEUL EMC 14 Dec 20816 14,2528
RF Emissiaons
= Order Numker ;12554983
El Client:Dlsh Technologies LLG
Conf iguret jon: EUT +eupport Equipment
Made BLE Uorst Caose
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E
-
§
No65
5
T Avg Limit CdBEul/ml
55
"
=
o
5
.
@
K
35 3
; WWWWMMMWWWNWWWWM‘
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T:18-26, -3/ B PEMULoPur—Video  Idmsec(futa) 1208 A Harizantal
18-26,56Hz Test.TST 12746 9 Oot 2818 Rev 9.5 19 Oct 2816
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18-26,56Hz Test.TST 12746 9 Oot 2818 Rev 9.5 19 Oct 2816

VERTICAL
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18 — 26GHz DATA

Marker Frequency Meter Det T447 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.553 31.73 Pk 32.8 -25.1 -9.5 29.93 54 -24.07 74 -44.07
2 21.53 32.55 Pk 33.1 -25.1 -9.5 31.05 54 -22.95 74 -42.95
3 24.005 34.87 Pk 343 -24.4 -9.5 35.27 54 -18.73 74 -38.73
4 19.021 30.57 Pk 326 -24.7 -9.5 28.97 54 -25.03 74 -45.03
5 22.013 32.19 Pk 333 -25.2 -9.5 30.79 54 -23.21 74 -43.21
6 24.614 34.44 Pk 34.4 -24.3 -9.5 35.04 54 -18.96 74 -38.96

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

RESULTS
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10.1.1. AC Power Line Norm

LINE 1 RESULTS

I,)nJL Fremont, CA CE Room 14 Dec 2018 ©9:35:12
2f T —T T
Conducted RFI Uoltage
- Project Nao:12554983
L S Client Nome:Dish Technologies LLC
EUT Config:EUT + Support Equipment
: : [ ‘ Test Unlt/Freq: 128
o7 ; i b i . Test By: 1668075
|
u
c
a
2
3
@
-
° -
15 1 fiz] 38
Frequency (MHz)
Range (MHz] RRU/URY Ref/fttn  Det/fvg Mode El-e!F Pts ‘QnFsli‘ujr Laze| chgp CHHz) FRUARU Ref/fttn )el‘?ug Mode Summp Pis ‘lgnp-,.’ﬂ:de Label
1:.15-3 Sei-ed- 8218 Gpllo 1e/2. 25k 13,3 1AR] Line-LI
ElossB 126U, DAT 38315 24 Feb 2016 Rev 9.5 26 Moy 2015

Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .18375 28.94 Qp 0 0 10.1 39.04 64.31 -25.27 — -
2 .18375 11.02 Ca 0 0 10.1 21.12 — - 54.31 -33.19
3 .3435 19.13 Qp 0 0 10.1 29.23 59.12 -29.89 — -
4 .34125 4 Ca 0 0 10.1 14.1 - - 49.17 -35.07
5 .366 14.82 Qp 0 0 10.1 24.92 58.59 -33.67 - -
6 .366 1.58 Ca 0 0 10.1 11.68 - - 48.59 -36.91
7 .9735 1.29 Qp 0 1 10.1 11.49 56 -44.51 - -
8 .97237 -5.59 Ca 0 1 10.1 4.61 - - 46 -41.39
9 23.1315 9.39 Qp 1 .3 10.4 20.19 60 -39.81 - -
10 23.1315 7.86 Ca 1 .3 10.4 18.66 - - 50 -31.34
11 28.689 2.45 Qp 1 4 10.5 13.45 60 -46.55 - -
12 28.689 41 Ca 1 4 10.5 11.41 - - 50 -38.59
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LINE 2 RESULTS

I,)DJL Fremant, CA CE Room 14 Dec 2B18 B9:35:12
i Conducted RFI Uoltage
186 — fr‘)i:ftuj:;S?E;G?i:hnc\33 es LLC
! Config:EUT + Support Equipment
; est Ualt/Freq: 128
[ -] USROS HUORUPPURRUOR: SIVPURPRIIOPN SOOI RTINS NUORE NSPPRS: SRR  SSOROTROISS RIS SO Test By:16BB8EIS
T8 —
y e
L ] i
c ; !
2 S8y [ :
3 |
o -
‘15 H H _
4 Loy : 5 '
22 rlc: o kB : %t
16 i i 23
- a ma 1 LJ ]
- P i -
0}
1B 1: 1] 38
Frequency (MHz)
Enn_q= MHz! REUABY Ref/Hitn E:UR._; Mode Euup Pts CSFy'Fuir Lage| Eansr CHHz) RBUAEY Ref/fttn )=L4fwg Hode esp Pis  4Swps/Mode  Label
ClassB 128U DAT 38915 24 Feb 2816 Fev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .17025 42.45 Qp 0 0 10.1 52.55 64.95 -12.4 - -
14 .17025 12.41 Ca 0 0 10.1 22.51 - - 54.95 -32.44
15 .3435 17.55 Qp 0 0 10.1 27.65 59.12 -31.47 - -
16 .34237 2.52 Ca 0 0 10.1 12.62 - - 49.15 -36.53
17 .366 14.18 Qp 0 0 10.1 24.28 58.59 -34.31 - -
18 .366 .75 Ca 0 0 10.1 10.85 - - 48.59 -37.74
19 .9735 -2.13 Qp 0 1 10.1 8.07 56 -47.93 - -
20 .97237 -6.2 Ca 0 1 10.1 4 - - 46 -42
21 23.1315 13.87 Qp 1 .3 10.4 24.67 60 -35.33 - -
22 23.1315 12.91 Ca 1 .3 10.4 23.71 - - 50 -26.29
23 28.689 2.19 Qp 1 4 10.5 13.19 60 -46.81 - -
24 28.689 A7 Ca 1 4 10.5 11.47 - - 50 -38.53
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