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FCC ID: DKNU49F

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: DISH TECHNOLOGIES LLC
90 INVERNESS CIRCLE EAST
ENGLEWOOD, CO 80112, UNITED STATES

EUT DESCRIPTION: TV SET TOP BOX

MODEL.: D45

BRAND: DISH

SERIAL NUMBER: RADIATED: EAEXUH00459D, CONDUCTED: E4EXUJ03008G

SAMPLE RECEIPT DATE: 2022-09-08

DATE TESTED: 2022-09-14 TO 2022-09-28, 2022-10-10
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
CFR 47 Part 15 Subpart E 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 A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

2. TEST RESULT SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the

data provided by the customer.

Below is a list of the data provided by the customer:

1. Antenna gain and type (see section 6.4)
BT
FCC Clause Requirement Result Comment
Not performed |Per ANSI C63.10,
See Comment Duty Cycle Section 11.6.
Not performed |ANSI C63.10 Sections
See Comment 20dB BW 6.9.2 and 6.9 3
15.247 (a)(1) Hopping Frequency Separation Not performed None.
15.247 (a)(1)(iii) | Number of Hopping Channels Not performed None.
15.247 (a)(1)(iii)) |Average Time of Occupancy Not performed None.
Partial testing None.

15.247 (b)(1)

Output Power

performed and
complies

See Comment

Average Power

Partial testing
performed and
complies

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (d) Conducted Spurious Emissions Not performed | None.
Partial testing None.
15.209, 15.205 |Radiated Emissions performed and
complies
15.207 AC Mains Conducted Emissions | Not performed None.
BLE/RFACE Zigbee
FCC Clause Requirement Result Comment

ANSI C63.10 Section

15.247 (b) (3)

Output Power

performed and
complies

See Comment Duty Cycle Not performed 11.6
- 99% OBW Not performed QI;SSI 63.10 Section
15.247 (a) (2) 6dB BW Not performed | None.

Partial testing None.

See Comment

Average power

Partial testing
performed and
complies

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (e) PSD Not performed | None.

15.247 (d) Conducted Spurious Emissions Not performed | None.
Partial testing None.

15.209, 15.205 Radiated Emissions performed and
complies

15.207 AC Mains Conducted Emissions Not performed | None.
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

UNII
FCC Clause Requirement Result Comment
Not performed | Per ANSI C63.10,
See Comment Duty Cycle Section 12.2.
Not performed | Per ANSI C63.10
See Comment 26dB BW/99% OBW Sections 6.9.2 and
6.9.3
15.407 (e) 6 dB BW Not performed | None.
Partial testing None.
(18'?5)7 (2) (1-3), Output Power performed and
complies
15.407 (a) (1-3) PSD Not performed | None.
Partial testing None.
15.209, 15.205, . o
15.407 (b) Radiated Emissions performed and
complies
15.207 AC _Mglns Conducted Not performed None.
Emissions

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;
- FCCCFR 47 Part 2
- FCCCFR 47 Part 15
- KDB 558074 D01 15.247 Meas Guidance v05r02
- FCC KDB 662911 D01 v02r01,D03 v01
- FCC KDB 905462 D02 v02/D03 v01r02/D06 v02
- FCC KDB 789033 D02 v02r01,
- KDB 414788 D01 Radiated Test Site vO1r01
- ANSI C63.10-2013
- KDB 484596 D01

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

ISED

Address ISED CABID Company Regi'fs(t:r(;tion
Number

X Building 1: 47173 Benicia Street, Fremont, CA 94538 us0104 2324A 550739

O Building 2: 47266 Benicia Street, Fremont, CA 94538 uso0104 22541 550739

Building 4: 47658 Kato Rd, Fremont, CA 94538 uso0104 2324B 550739
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. 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
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a TV Set Top Box with RF4CE Zigbee, BLE (2Mbps), BT and 5GHz 802.11a/n/ac/ax
radios.

6.2. INTRODUCTION OF TEST DATA REUSE

This application for certification is leveraging the data reuse procedures from KDB 484596 D01
based on reference FCC ID: DKNRW33, to cover FCC ID: DKNU49F.

The major difference between two FCC IDs is FCC ID: DKNUA49F is using a new Zigbee radio,
all other circuitry and features are identical.

This report covers the BT/BLE/UNII and RF4CE Zigbee radios portion for FCC ID: DKNU49F,
where referenced FCC IDs for BT/BLE/UNII data is reused. Verification testing was performed
on worst-case modes for colocation and radiated emissions(BE/RSE) from BT/BLE/UNII’s
previous FCC ID: DKNRW33 to ensure the EUT remains compliant with new RF4ACE Zigbee
radio, FCC ID: DKNU49F. See reference information as below.

Reference application that contains the reused reference data which is attached to this report in
Appendix A.

Equipment | Reference Reference . .
Class ECC ID Frequency Range Report Report Title/Section
DTS DKNRW33 | 2402 to 2480 MHz | 13619076-E1V2 BLE Report /
All sections
FHSS | DKNRW33 | 2402 to 2480 MHz | 13619076-E2V2 BT Report/
All sections
NII DKNRW33 | 5180 to 5720 MHz | 13619076-E4V3 UNII_802.11n_ac
modes/All sections
NI DKNRW33 | 5180 to 5720 MHz | 13619076-E5V3 UNII_802.11ax/
All sections
5250-5350 MHz, UNIl WLAN DFS/
NI DKNRW33 | 32> 20 2 | 13619076-E8V2 A eontiors
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

6.3. SPOT CHECK VERIFICATION RESULTS SUMMARY

Test Engineer: 12485 GA | Test Date: 2022-10-10
FCC ID: DKNU49F SPOT CHECK RESULTS
Original model Output Spot check model
Test power (dBm) Qutput power (dBm)
Technology Mode | tes Channel D45 D45
em DKNRW33 DKNU49F
Peak Avg Peak Avg
2402MHz, Low 9.09 8.71 9.2 8.87
BLE BLE :
2480MHz, High 8.32 7.95 8.88 8.13
2402MHz, Low 9.46 9.35 9.59 9.38
GFSK
BT 2441MHz, Mid 9.7 9.6 9.71 9.63
8PSK 2480MHz, High 7.98 5.15 7.79 4.99
802.11n HT40 High (Channel
CDD 3TX Output |62, 5310MHz) B 18.93 B 18.32
802.11n HT40 Low (Channel
ower - -
CDD 3TX . 151, 5755MHz) 23.97 22.55
802.11ac Channel 155,
UNII VHT80 3TX 5775MHz B 26.53 B 23.45
Low (Channel
802, Llax HE20 106, 5530MHz, - 9.96 - 8.18
26T, index 0)
High (Channel
8%2':.2;\;":1'2 I;TE)%O 165, 5825MHz, -- 11.34 -- 11.7
26T, index 8)
FCC ID: DKNU49F SPOT CHECK RESULTS
Original model Spot check model
(Worst margin dB) | (Worst margin dB)
Delta (dB
Technology Mode 'll;e;t Channel D45 D45 elta (dB)
€ DKNRW33 DKNU49F
H V H V H \
BLE BLE 24%?gﬂth’ -13.32 -14.05 -11.63 -11.64 1.69 241
BT GFSK 24?33"*1“2’ 1312 | -13.33 | -14.07 | -14.08 | -0.95 | -0.75
802.11n .
UNII HT4a0 cpp | RBE | High (Channel |, o | 45y 096 | -117 | 012 | -0.66
3TX 62, 5310MHz)
802.11ax Low (Channel
UNII HES80 106, 5530MHz, -1.53 -0.48 -1.18 -2.47 0.35 -1.99
OFDMA 3TX 26T, index 0)
Worst margin (dB) | Worst margin (dB) Delta (dB)
BLE BLE 2402MHz, Low -6.56 -9.5 -2.94
BT 8PSK 2R, 5,09 -10.24 5.15
High
802.11n Low (Channel
UNII HT40 cDD | RSE 151, -0.96 -1.84 -0.88
3TX 5755MHz)
802.11ax High (Channel
UNII HEZ20 165, 5825MHz, -0.1 -2.82 -2.72
OFDMA 3TX 26T, index 8)
BT/Zigbee/UNII simultaneous RSE above 1G -3.84 -1.22 -2.62

Comparison of the models, deviation is within 3dB range and all tests are under FCC Technical Limits.
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

6.4. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The RF4CE Zigbee radio utilizes a PCB Inverted F antenna, with a maximum gain of 4.1 dBi.
The BT/BLE radio utilizes a PCB Inverted F antenna, with a maximum gain of 4.2 dBi..

According to FCC KDB 662911 D03 v01, a measurement of directional gain of multi-antenna
systems is allowed for compliance verification. Antenna gains are approved through
manufacturers KDB. KDB reference can be found as part of the original certification.

EUT uses three antennas for 5GHz 3TX MIMO operation.The radio utilizes PCB Inverted F
antennas. Below is total gain per operational band,;

Frequency Band Uncorrelated Total Gain Correlated Total Gain
5.151t0 5.25 GHz 25 6.9
5.251t0 5.35 GHz 3.2 7.7
5.47 t0 5.725 GHz 3.2 7.8
5.725 10 5.85 GHz 2.9 7.6

6.5. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was :
Zigbee FW: TL8656_V0008

BT/BLE FW: BCM 02.011.0330.0000

Wifi FW: Linux with MFG Driver

The EUT utility installed during testing was:
BT/BLE Utility: cybluetool 0.1.55.1
Wifi Utility: BRDCM MTool 3.2.1.3

6.6. WORST-CASE CONFIGURATION AND MODE

The EUT is a desktop device, therefore, all final radiated testing was performed with the EUT in
X orientation.

This EUT supports BLE/BT + Zigbee + WLAN 5GHz simultaneous transmission. Radiated
emission test 1GHz to 18GHz , BT/BLE and UNII’s previous FCC ID: DKNRW33 worst-case
modes were performed on this FCC ID: DKNU49F to ensure the EUT remains compliant with
new RF4CE Zigbee radio.
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

6.7. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
AC/DC Adapter(EUT) NetBit NBC25A120210VU 222109 DoC
Router D-Link EBR-2310 F311388010596 DoC
Router Adapter D-Link AF0605 LF4R07082717180 DoC
TV Emulator DISH TV Emulator D52-12
Laptop: Radiated test HP Elitebook 740 N/A DoC
AC/DC
Adapter(Laptop): HP N/A N/A DoC
Radiated test
USB Flash Drive Sandisk Cruzer Glide 16GB SDCZ60-016G DoC
I/O CABLES (RADIATED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type | Cable Type Length (m) Remarks
. EUT to AC/DC
1 DC 1 Barrel Un-shielded 1.5 adapter Mains
2 HDMI 1 HDMI shielded 25 EUT to Emulator
3 RJ45 1 RJ45 Un-shielded | Morethan3 | EUT [0 Ethernet
Router
. Ethernet router to
4 DC 1 Barrel Un-shielded 1.8 AC/DC Adapter
5 RJ45 1 RJ45 Un-shielded | Morethan3 | EUT [0 Ethemet
Router
6 AC 1 Two Prong Un-shielded 2 AC ad'apt_er o AC
ains
. AC Adapter
7 DC 1 DC Un-shielded 1 Laptop
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

RF RADIATED TEST SETUP DIAGRAM

Control Room

A |

Spectrum Analyzer

AC Mains

ALSDC t AC/DC
Adapter Adapter 6

UsB TV Emulator

3 Support
laptop

TEST SETUP

The EUT is connected to a test laptop by RJ45 cable, support equipment and powered by
AC/DC adapter during the tests. BT/BLE/WIFI using test software exercised the radio. Zigbee is
using power cycle to switch the test mode.
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REPORT NO: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

7. MEASUREMENT METHOD

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and

G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and

G.5.

8. 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 ID Num CalDue | LastCal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 80403 2023-06-08 2022-06-08
RF Filter Box, 1-18GHz UL-FR1 NA 171389 2023-05-31 2022-05-31
EMI TEST RECEIVER Rohde & Schwarz ESW44 201497 2023-02-18 2022-02-18
Antenna, Horn 1-18GHz ETS-Lindgren 3117 80402 2023-07-05 | 2022-07-05

(Cedar Park, Texas)
RF Filter Box, 8 port, 1-18GHz UL-FR1 SAC 8 port rf box 1 197920 2023-04-19 2022-04-19
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 2023-02-16 2022-02-16
Power Sensor, P - series, 50MHz to Keysight 0. 1.

18GHz, Wideband Technologies Inc N1921A 90388 2023-01-24 2022-01-24

Power Meter, P-series single Keysight N1911A 90733 2023-01-24 | 2022-01-24

channel Technologies Inc
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Sept 15 2022, Dec 29 2015, Jun 4 2020, Aug

23 2016, Dec 16 2020
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REPORT NO: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209 -Restriced bands

FCC 815.407(b)(1-3) -Un-Restriced bands

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to

18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.

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: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

9.1. TRANSMITTER ABOVE 1 GHz (BLE)

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| LUl Fremont - Chamber I 20822 Sep 16 18:52: 44
25
Restricted Bandedge
Froject Number:14441188
1150 Client:Dish Technalogies
Config:EUT+Support Equipment
Mode | BLE_Z488MHz
1 85} Tested by: 28139 JM
95—
N A
4 85 In)
= [
.
I 75} O Ot U N 00U OSSO0 OSSO SOOI
S i
3 .
2 m
Iz B5 fi i
i |
i \ foge Limit B /m)
55 | 1 O i It
TR ) b FYRTInA bl | v T m T — T T ""“M" T T ST PTIEITY
45| L
v ) i
e
35
2 447 12, 2MH=z/ 2.563
Frequency (GHz)
Rerge (Hz) REA/GU Ref/Riln  Det fivg Hode Sueep Fis  faps/ode Fosition [Renge (GHz] REWABU Ref/Biin  Det fg Mede Sueep Fis  #oupsifede  Fosilion
1:2.441-2 561 THC-3B) /K /e FEK - Omsec(futo) 9981 MAXK B2 degs 211 ca H 2.441-2 HC-346/ M 12718 HUER Pur Fvg (R sz (A ] 38T
High CH BE — H.TST jv4323 {5 Sep 2822
Marker Frequency Meter Det Horn Antenna Amp/CbilPad DC factor Corrected Average Limit Margin Peak Limit PK Margin Azimuth Heignt Polarity
(GH2) Reading ACF(dB) (dB) (dB) Reading (dBuv/m) (dB) (dBuV/m) (d8) (Degs) (cm)
(@Buv) (dBuv/m)
1 *2.4835 41.19 Pk 32.6 21.1 - 52.69 74 21.31 82 211 H
2 2.526443 43.02 Pk 32.6 21.1 - 54.52 - - 74 -19.48 82 211 H
3 *2.4835 29.75 RMS 32.6 211 0 41.25 54 -12.75 - - 82 211 H
4 2.520384 30.77 RMS 32.6 21 0 42.37 54 -11.63 82 211 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

VERTICAL RESULT

I,\I__UL Fremant — Chamber I 2822 Sep 16 1B:43:48
25
Restricted Bondedge
Project Number: 14441188
115 Client:Dish Technologies
Conf i g EUT+Suppart Equlpment
Mode : BLE_2488MH=
185 Tested by 28199 UM
D) e eeeeeeeeeee e esssssseebeeeeesesseseseeeeee e esssseeeeeene e essse b ee e e e e e e e et eereeeeeeerere
1 [ L SRS SHNPPRPRSSRFSRSS SFRPRSRSSSSSRSS SO Ay SO SSSSPRPRSAT IOSPRSSPSRSRIRRPSS NSNS NSRS SO SRR ST
[x]
i~ 75
3
8 65
55 Averiage Limit ¢@Bul/m) ;
i A gy ray Trme i L A A b b b FTRRT TN ok n T T
45 4
3 a
35
2,441 12 . 2MH=z/ Z2.563
Frequency (GHz)
Renge EGI‘:J REW/VEY Ref/fitn  Det  fvg Hode Pts  #%ups/Hode Position : Renge (EHz) REW/VBU Ref/étin  Det dvg Hode Sussp Pts  #Sups/Mode  Position
High CH BE - U.TST jv4323 15 Sep 2822
Marker Frequency Meter Det Horn Antenna AmpIChi/Pad BC factor Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading ACF(dB) (dB) (dB) Reading (dBuUV/m) (dB) (dBuVIm) (dB) (Degs) cm)
(dBuv) (dBuV/m)
1 *2.4835 40.26 Pk 32.6 211 - 51.76 74 22.24 125 277 v
2 2.503195 42.94 Pk 32.6 211 - 54.44 - p 74 -19.56 125 277 v
3 *2.4835 30.28 RMS 32.6 -21.1 0 41.78 54 -12.22 - - 125 277 \
4 2.549096 30.76 RMS 32.7 -21.1 0 42.36 54 -11.64 125 277 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HI:UL Fremont — Chamber I 2022 Sep 16 11:83:44
Radiated Emissions 3-Meters
185 Project MNumber: 14441188
Trmmmmmmmmmm————wwwmmwmwwmwmwmmwmmmmmmmm Client:Dish Technologies
Canfig:EUT+Support Equipment
Mode:BLE 24B2MHz
T Tested by: 26199 UM
B5)
& Pe L (dBul
S 75
@
e 650 oo
~ :
3 Avg Limit (dBul/m) ;
vg Limit CdBUU/r
§ 55
1
450
35k
e
l ) ' ) ) ) - 1B 8
Frequency (GHz)
R W MRS mow gm T bum o fmow W WRe meRe s moepee g
FCC Part|5C 2 4GHz RSE.TST 368915 29 Dec 2815
HEUL Frement - Chamber I 20822 Sep 16 11:83:44
: ‘ Radiated Emizsions 3-Meters
Project MNumber: 14441108
185 Client:Dish Technologies
Confiq:EUT+Support Equipment
Mode :BLE_Z24B2MH=z
o s s Tested by:28199 UM
B5)
= Pe L (dBul
S 75
@
e e
~
3 Avg Limit (dBul/m)
vg Limit CdBUU/r
2 OO0 UUUUUOE SUUUUOUUSU (SUUUSOOPUUURSRSSOO0 SOUOOOOOOOSPOOSOOOOUSSSUINE SOOUSUUUNUNUUOE[SUUUUUUU SUSSIIOUOUUUO: FOUOOSSSSSO SOUOOOOOOO (OSSN HO00OOOSUNN OO OOOOOOOOO PSSRSO
2 ! B
A5 : a
i 5
0
e S P T T BT o 1T e
1| SO0 SOOI
1 ' ' ' L] 18
Frequency (GHz)
Rerge (6i2) REWEU Ref/Ritn Dot g hode Seoep Pls  Fupsifods Fosition Fonge (EHz) REA/BU Raf/Btin Dt fivg ode Sworp Fts  Fglfods Fosition
FCC Part|5C 2 4GHz RSE.TST 368915 29 Dec 2815

VERTICAL
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Pad DC Corrected Avg Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Antenna (dB) factor Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) ACF(dB) (8) (dBuv/m) | (dBuVim) (dB)
1 *1.62478 43.64 PK2 29.1 -21.8 - 50.94 - - 74 -23.06 46 103 H
*1.62516 37.2 MAv1 29.1 -21.8 0 445 54 -9.5 - - 46 103 H
2 *1.62516 43.16 PK2 29.1 -21.8 - 50.46 - - 74 -23.54 66 203 \
*1.62516 35.76 MAv1 29.1 -21.8 0 43.06 54 -10.94 - - 66 203 \
3 *4.791966 37.52 PK2 34.6 -27.6 - 44.52 - - 74 -29.48 216 133 H
*4.790628 25.65 MAv1 34.7 -27.5 0 32.85 54 -21.15 - - 216 133 H
4 10.000416 35.73 PK2 375 -21.5 - 51.73 - - 335 102 H
10.000124 27.16 MAv1 375 -215 0 43.16 - - 335 102 H
5 *5.000159 41.98 PK2 34.4 -28.5 - 47.88 - - 74 -26.12 219 140 \
*5.000099 34.83 MAv1 344 -28.5 0 40.73 54 -13.27 - - 219 140 \
6 10.000268 37.12 PK2 375 -21.5 - 53.12 - - - - 61 109 \
10.000245 29.28 MAv1 375 -215 0 45.28 - - - - 61 109 \

* - 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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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

9.2. TRANSMITTER ABOVE 1 GHz (BT)

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| oL Fremont - Chanber 1 2022 Sep 15 23:55:25
25
Restricted Bondedge
- Project Number: 14441168
115} Client:Dish Technologies
Config:EUT + Support Equipment
N Mode:BT GFSK 2488
185 Tested by:45256 JB
95/
“
g 85 A
= { ‘
: 75 H
3 |
=]
@ |
] 65 L =
N I
if Bull/m) )
551 i
Lol L il PO (AP R ..u.w" TR TR e Ll b e
000 0000000000000 | 0 000000 00000 0 0t L SOOIt OSSO
3 i 4
h= T - <
o H
2.441 2. 2MHz/ 2.563
Frequency (GHz)
Ronge (GHz) REA/VBU Ref/itin  Det Fvg Hode Pis  #Sups/Made Position Rangs (GHz) REAV Ut Raf/fittn  Det. Fvg Hode Sweep Pts  $ups/Mode Position
2.441-2.56 H-XBI/M 128 PERK - ) SRl HAMM 299 degs 246 ca?:2"441-2.5¢ M B 11 FEAK £ ! RIT degs
High CH BE - H TST jv4323 15 Sep 2622
Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 39.67 Pk 32.6 211 51.17 - - 74 22.83 299 246 H
2 2.514772 42.87 Pk 32.6 21.2 54.27 - - 74 -19.73 299 246 H
3 *2.4835 28.31 VALT 32.6 211 39.81 54 -14.19 - - 299 246 H
4 2.554898 28.33 VALT 32.7 211 39.93 54 -14.07 - - 299 246 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

VERTICAL RESULT

1a5UL Fremont - Chanber 1 2822 Sep 16 B8:85:48
2
Restricted Bondedge
= Project Number: 144411688
115 ¢ [ Client:Dish Techmologies
Config:EUT + Support Equipment
_ Mods: BT GFSK 2488
18 T Tested by:45256 JB
35
8 85
=
Feak Limit CdBLU/m)
~n 75
:
3
@
T 65
e | Avertage Limit {dBul/m) .
I}
o , " Vi e FRENTRY . ) T [P e PN TN, "
= ? e
as
3 4
o f=t
35
2441 2. 2MA=/ 7 563
Frequency (GHz)
R[.-gg_IEHzJ REA/LBY Ref/ftin Dot g Hode Susep Pis. |‘3_-4p:ﬂ71m|e Pesition Range (&Hz) RELLUBU Ref/fittn  Det fvg Node Sumep Pis  $5ups/Mode Position
High CH BE - U.TST jv4323 15 Sep 2822
Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.4835 39.29 Pk 326 211 50.79 - g 74 23.21 285 249 Vv
2 2.557121 42.1 Pk 32.7 -21.1 53.7 - - 74 -20.3 285 249 Vv
3 *2.4835 28.28 VALT 326 211 39.78 54 1422 - - 285 249 V.
4 2.555264 28.32 VALT 32.7 211 39.92 54 -14.08 - - 285 249 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL RESULTS

,HSUL Fremont - Chamber I 2822 Sep 15 23:86: 26
Rodioted Emissions 3-Msters
Froject Number:14441188
185 Client:Dish Technologies
Config:EUT + Support Eguipment
Mode BT BPSK 2488
95 Tested by:45256 JB
85
e Peak Limit C(dBulU/m
B 7Sk b b
=
I o T S S S e
~
Dj Avg imit CdBulU/m)
2 vg L £ Bul
3 55
45 ! . o
W o o | . 45
35 o — g
N
S S0 OSSNSO BSOS SSSSSNSTS. SSSSUUSE: SSSUSTS SSSUSE SO S
| [2] 13
Freguency (GHz)
Range (GHzY REW B Ref/Atln  Dat fug Mods e Pl Foaps/fade  Posibian Range (aHz) FEWUEL Ref7Attn  Det fvg fode Swecp Fle 4Supa/focde Position
113 -3/ 1040 PER HTmocn(fta) S9B1  HAH B-Hidegs H s HG-308)/3 8972 FEk Snoce(futo) 15k WA - 36lidegs H
FCC Port!1SC 2. 4GH=z RSE.TST 38915 29 Dec 2815
,HSUL Fremont - Chamber I 2822 Sep 15 23:86: 26
Rodioted Emissions 3-Msters
Froject Number:14441188
185 Client:Dish Technologies
Config:EUT + Support Eguipment
Mode BT BPSK 2488
95 Tested by:45256 JB
85
o~ Feak Limit dBul/m
B 7Sk b
=
I o | R A e T B
~
Dj Avg imit CdBulU/m)
2 vg L £ Bul
3 55
45 U .........
s} o a
35
. . i, . i-.-_—hie__ief B, .., L L
| g 138
Frequency (GHz)
—cT REW/BL Ref/Mtin Dot Pug flode oep Pio  Foupsfads Position Rangs (&) REUURL Raf/ittn Dot g fode ) Pto Toupoifods  Position
FCC Part1SC 2 4GHz RSE. TST 39915 29 Dec 2815

VERTICAL
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.625056 43.94 PKFH 29.1 -21.8 51.24 - - 74 -22.76 66 163 H
*1.625027 36.46 VALT 29.1 -21.8 43.76 54 -10.24 - - 66 163 H
2 *1.625116 43.13 PKFH 29.1 -21.8 50.43 - - 74 -23.57 86 281 \
*1.625035 35.65 VALIT 29.1 -21.8 42.95 54 -11.05 - - 86 281 \
3 *5.000058 374 PKFH 344 -28.5 43.3 - - 74 -30.7 225 131 H
*5.000042 27.83 VALIT 344 -28.5 33.73 54 -20.27 - - 225 131 H
4 10.000392 23.98 Pk 375 -215 39.98 - - - - 0-360 101 H
5 *5.000092 39.37 PKFH 344 -28.5 45.27 - - 74 -28.73 214 132 \
*5.000076 32.05 VALT 34.4 -28.5 37.95 54 -16.05 - - 214 132 \
6 10.000392 26.84 Pk 375 -215 42.84 - - 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

9.3. TRANSMITTER ABOVE 1 GHz (UNII 802.11ac)

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

quu_ Fremont — Chamber K 2022 Sep 2B 13:45:26
=2 T T
; Restricted Bondedge
. : Project Number: 14441188
15 T Client :Dish Technolagies
Config:EUT + Support Equipment
H : H : Mode:T1n HT4B_5318MH=z
B AN o Tested by:28199 JM
a5 e A f‘ WW“& : !
¥ \ | |
2 85 ‘
(s8]}
7 75
3
J
@
T 65—
55
| SO SO SO SPH SOHSPSPIOHOE NSRS SOUSOPSIOHSPRSPRIOSIS SISO NSRS SOOI BESIPSSPS
35
5308 ' ‘ TEMHz7 5460
Freguency C(MHz)
[Rorge. (Hriz)1 [ Ref/fttn  Det Fwg Mode Sueep Fis  Eops/Mode  Fosition [Fonge itz [ Ref/fttn  Del g Mode Suesp Fie  fmpa/fode  Fosition
1:5388- 5468 1MC-3dB)/IM 127/38 PERE - OuseclAuto) 2801 WRXH 349 degs 284 cn i |2:5500-5466 dB) /3H H AUER FRygURH: o t 081 T deg!
BE 5 35-5.46GHz - H.TST jmd163 4 Jun 2828
Marker Frequency Meter Det 80402 Amp/Cbl/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading ACF(dB) - (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) 3mH (dB) (dBUV/m) (dBUV/m) (dB)
1 * 5350 57.72 Pk 34.7 -30.7 0 61.72 - 74 -12.28 349 284 H
2 * 5351.467 59.54 Pk 34.7 -30.7 0 63.54 - - 74 -10.46 349 284 H
3 * 5350 44.59 RMS 34.7 -30.7 2.63 51.22 54 -2.78 - - 349 284 H
4 *5354.578 46.41 RMS 34.7 -30.7 2.63 53.04 54 -.96 349 284 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14441108-E7V1

FCC ID: DKNU49F

DATE: 2022-10-12

VERTICAL RESULT

1,\I__UL Fremont — Chamber K 2822 Sep 28 13:34:55
=2 T
Restricted Bandedge
Project Number: 14441188
L S Client:Dish Technologies
Config:EUT + Support Equipment
AL g Mode: T1n HT4B_5318MHz
15 W \\(”\ R T S Tested by:28133 UM
95 |
~ 1
2 85} s
= 1 i
\ Peak Limit C(dBull/s
e i
< \
3 \
E \
@ 1 >
o ] T — ;.%Mﬂw‘,p e
“kbﬁthﬁ. il it " i A v A “ btk
: Average Limit (80U /m) : -
55 .................................... et PO .
]
] Pt P NSROPSPRUNUOSS OPROROTPRUNUOSSPY SUPRTNRNOSSPUTTNS SO
L
2344 TBMHz/ 2468
Frequency (MH=z)
Ronge (HHz) FEU/LEU ITE('QU.\\ Det  Avg Hode Jueep P\a. Hupa/Mode  Position ) Range (NHz) FRBliABR Ref/Attn  Det Avg Hode Suesp Pte  #Swpe/Mode  Fosition
.3 11n HT48 5318MHz U Unit2.0AT jmd163 4 Jun 20820
Marker Frequency Meter Det 80402 ACF(dB) - Amp/Cbl/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(MH2) Reading 3mH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
* 5350 57.66 Pk 34. -30.7. 0 61.66 74 -12.34 \
*5351.094 59.86 Pk 34. -30.7 0 63.86 - - 74 -10.14 i
* 5350 45.22 RMS 34. -30.7. 263 51.85 54 -2.15 - - Vv
*5353.565 46.2 RMS 34. -30.7. 263 52.83 54 -117 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont - Chomber I

2822 Sep 14

15:27: 3

15
Radiated Emissions 3-Meters
Pro ject MNumber: 144411688
185 Client{Dish Technologies
ConfighEUT + Support Equipment
Mode:T{n HT48_5755MHz
95 Tested|by: 28199 UM
85
~ Peak Limit (dBuU/m)
=y 41 S SO S—
E
I
S {1t 2 SO |
E
= f
=
é Avg Limit (dBul/m) I
E t

1 18
Frequency (GHzJ
[Ronge (EHz) RE| Ref/Ritn Dot fvg Hode Pis  #upo/fode  FPosition Range {EHz) REN/LBU Ref/ftin Dot g Mode Suosp Pta  #upsiMods  Fosition
1-5.08 1HC-3d8) /30 8972 2K utol 90 MR A-6ldegs H 5:6.15-18 THC-3dB)/ 38k 652 PERK 2 TnseciAuto & MAXH B-3bdegs H
3:5.88-6.15 1HC=3cB) /3 111714 PERK o) 98l HRKH B-Xhdegs H
FCC Part!SC 5GHz UNII RSE.TST 38215 23 Aug 2816
H5UL Fremont - Chomber I 2622 Sep 14 15:27 31
Radiated Emissions 3-Meters
Projeci Number: 14441188
185 ClientiDish Technologies
Config EUT + Support Equipment
Mode: 11n HT48_5755MHz
95 Tested by:28199 UM
85|
~ Peak Limit (dBuU/m)
=y 41 S SO S—
E
T 2
~
>
3 Avg Limit C(dBuU/m) 6
R S S——— sl o
4
45(- -
35
25
1 ilE] 18
Frequency (GHzJ
[Ronge (EHz) REW/BU Ref/Ritn Dot fvg Hode Sucep. Pis  #upo/fode  FPosition Range (EHz) RENABU Ref/ftin Dot fAvg Mode Suosp Pta  #upsifods  Fosition
FCC PartiSC 56Hz UNIT RSE.TST 38315 23 Aug 2816

VERTICAL
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/CDI/FI bC Corrected ‘Avg Limit Margin Peak Limit PK NIl Non- PK Azimuth Height Polarity
(GHz) Reading Antenna tr (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuV) ACF(dB) (dB) (dBuVim) (dB) (dBuVim) (dB)

1 *1.62516 46.41 PK-U 29.1 -32.3 0 43.21 - - 74 -30.79 - - 51 195 H
*1.62516 39.93 ADR 29.1 -32.3 2.63 39.36 54 -14.64 - - - - 51 195 H

2 * 3.836453 42.76 PK-U 33.8 -29.8 0 46.76 - - 74 -27.24 - - 355 137 H
* 3.836577 35.59 ADR 33.8 -29.8 2.63 42.22 54 -11.78 - - - - 355 137 H

3 * 3.836658 44.7 PK-U 33. -29.8 () 48.7! - - 74 -25.25 - - 14 v
*3.836614 39.8 ADR 33. -29.8 2.63 46.4 54 -7.51 - - - - 14 \%

4 *11.509484 39.7. PK-U 38. -18.8 () 59.5 - - 74 -14.49 - - Of H
* 10951 25.1. ADR 38. -19 2.63 47.3 54 -6.65 - - 0 H

5 *11.509468 44.1 PK-U 38. -18.8 0 63.9 - - 74 -10.1 0 0. \%
*11.511067 29.93 ADR 38. -19 2.63 52.16 54 -1.84 - - - - 0 0: v

6 17.260595 36.87 PK-U 41, -13.9 0 64.57 - - - - 68.2 -3.63 1 0 \%
17.258933 23.45 ADR 41, -13.9 2.63 53.78 - - 1 0 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

9.4. TRANSMITTER ABOVE 1 GHz (UNII 802.11ax)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5l Fremont - Chamber T 20822 Sep 28 1B:51:15
25
Bandedge
Praject Number:14441188
1150 Client:Dish Technalogies
Config:EUT+Suppart Equipment
Mode: I lax HEBE_553BMHz_26T_RUA
185} Tested by:28193 JM
95,
3 BSl-
=
T
3
@
2
35
5.35 17 . SMH=z/ 5.525
quency (GHz
R B0 R e/l Dl gfek S Pis Fapsfak  Poit Foge @) RBABI  Reliln Gl mgfek S Pl sk Position
1:5.35-5.525 THC-3B) /K 1E7/18 FEK - Omsec(futo) 9881 MAXH 27 de b 3.5 K346 /1 HUER Pur Fvg (R sec(Aut ] 38T 7| degs 7
BE 5.358-5.47@8GH=z 15 487 - H.TST 38915 29 Dec 2815
Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *5.46 227 Pk 35.1 17.3 0 60.5 - - 68.2 7.7 271 167 H
2 *5.45737 26.03 Pk 35.1 17.2 0 63.93 - - 74 -10.07 271 167 H
3 5.47 47.69 Pk 35.1 17.2 0 65.59 - - 68.2 2.61 271 167 H
4 5.468006 29.22 Pk 35.1 17.3 0 67.02 - - 68.2 118 271 167 H
5 *5.46 2679 | RMS 35.1 17.3 13 44.72 54 9.28 - - 271 167 H
6 * 5.458342 2839 | RMS 35.1 17.2 13 46.42 54 7.58 271 167 H
7 5.47 26.2 RMS 35.1 17.2 13 44.23 - - 271 167 H
8 * 5.458342 2839 | RMS 35.1 17.2 13 46.42 54 7.58 271 167 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

VERTICAL RESULT

I“'-'UL Fremont — Chamber I 2022 Sep 20 1a:38:21
25
Bandedge
H Project Number: 14441188
115 : Client:Dish Technologies
Config:EUT+5Supy Equipment 4
Mode: T1ax HEBB_553BMHz_26T_RUS, |
185 Tested by 28195 JM \
g5}..... H ! A O —
4 85 fi..
3 ]
i~ 75k i
3
8 65
- ' : : ; WY
5 e o i P i g il W
g .
45! A g 5
35
5.35 ' ' T7 . SHAz7 ' 5525
Frequency (GHz)
[Renge téHz) REAEU Ref/fttn  Det fvg Hode Sueep Fis  ¥ups/Hode Fosition - Fenge (GHz) REN/LEU Ref/ftin  Det Avg hode Suesp Fts  #ups/Hode  Fosition
BE 5.35B-5.478GH= 15 487 - U.TST 38915 29 Dec 2815
Marker Frequency Meter Det Horn Amp/Cbl/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) ACF(dB) (dB) (dBuV/m) (dBuV/im) (dB)
1 *5.46 42.13 Pl 35.1 -17.3 0 59.93 - - 68.2 -8.27 214 123 i
2 *5.455639 45.44 Pl 35.1 -17.2 0 63.34 - - 74 -10.66 214 123 i
3 5.47 45.81 Pl 35.1 -17.2 0 63.71 - - 68.2 -4.49 214 123 i
4 5.466295 47.93 Pl 35.1 -17.3 0 65.73 - - 68.2 -2.47 214 123 i
5 *5.46 26.54 RMS 35.1 -17.3 .13 44.47 54 -9.53 - - 214 123 Vv
6 * 5.391688 28.77 RMS 34.9 -17.3 .13 46.5 54 -7.5 - - 214 123 Vv
7 5.47 26.43 RMS 35.1 -17.2 .13 44.46 - - - - 214 123 Vv
8 * 5.391688 28.77 RMS 34.9 -17.3 .13 46.5 54 -7.5 - - 214 123 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL RESULTS

HI:UL Fremant - Chamber I 2622 Sep 20 I1:21:42
Radicted Emissions 3-Meters
Project Number: 14441188
185 Client:Dish Technologies
Config:EUT+Suppert Equipment
Mode: 11> HE2B 5825MHz 26T RUS
95 Tested foy:28193 UM
85|
5 Peck Limit (dBuU/m)
o 4| O OO OO SO
9
/‘\E 65 .................
~
3 Avg Limit (dBul/m)
% Y o O OO0 OO SOOI
4’-3 - S 2
35 Ti unﬂ‘“‘#
L,«JM"V‘"‘ } - )
25
1 Ta 8
Frequency (GHz2
Range (6Hz) REWARU Ref /il Dol fvg Mode Sneep Pla  #ups/fode  Posilion Range (EHz) RE4/BU Ref/Biin Dot freg Mode Sueep Pla  #upsifods  Posilion
% o6 i i SErser(Guto) 1 G i ik H 561518 hC3E A 2 Pk {Temoec futo) 186 HCH Sebdegs
3:5.88-6.15 1HC=3cB) /3 11/14 PERK 90 HRKH A-3degs H
FCC Part|5C 5GHz UNIT RSE.TST 38315 23 Aug 2816
HI:UL Fremant - Chamber I 2622 Sep 20 I1:21:42
Radicted Emissions 3-Meters
Project Number: 144411688
185 Client:Dish Technologiss
Config:EUT+Support Equipment
Mode : T1lax HE2P_5825MHz_26T_RUS
95 Tested by: 28193 JM
85 N RSESSSURE SN NRURUSRSS RNHNNSRNUR NEPPRRRRRNRNS o SRS S Y- E NSRS
5 Peck Limit (dBuU/m)
o 4| O OO OO SO
9
/g 65 .................
~
3 Avg Limit C(dBul/m)
L T R ——
o 6
a
45/ i
35
25
1 18 18
Frequency (GHzJ
Range (EHz) REW/BU Ref/Ritn Dot fvg Hode Sucep. Pis  #ups/fode  Fosition Range (EHz) RENABU Ref/ftin Dot fAvg Mode Suosp Pta  #upsiMods  Fosition
FCC Part|5C 5GHz UNIT RSE.TST 38315 23 Aug 2816

VERTICAL
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/CDI/FI DC Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading Antenna tr (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuV) ACF(dB) (dB) (dBuV/m) (dB) (dBuV/m) (dB)

1 1.908679 53.45 PK-U 31.2 -32 0 52.65 - 68.2 -15.55 52 397 H
1.908563 30.16 ADR 2 -32 .13 29.49 - - - - - - 52 97 H

2 *3.883142 41.62 PK-U 7 -28. 0 46.42 - - 74 -27.58 - - 345 03 H
* 3.88325 4.97 ADR 7 -28. .13 39.9 54 -14.1 - - - - 345 0: H

3 1.902591 R PK-U 1 -32. 0 65.38 - - 68.2 -2.82 62 84 \4
1.899394 B ADR 1 -32. .13 28.14 - - - - 62 84 \%

4 * 3.88345 43. PK-U 7 -28. 0 48.72 - - 74 -25.28 4 4 v
*3.883314 38. ADR 7 -28. 13 43.75 54 -10.25 - - - - 4 40 \%

5 * 11.66606 40.4 PK-U . -18.4 0 60.8 - - 74 -13.2 - - 2 04 H
*11.666564 24.82 ADR 38. .4 .13 45.35 54 -8.65 - - 2 04 H

6 *11.667215 44.88 PK-U 38. .5 0 65.18 - - 74 -8.82 0 04 \%
*11.667235 28.7 ADR 38. .5 .13 49.13 54 -4.87 - - 0 04 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

9.5. SPURIOUS EMISSIONS FOR CO-LOCATION

TEST-CASE CONDITIONS

Mode Frequency (MHz)
BT GFSK 2480
Zigbee 2475

UNII VHT80 5775MHz
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REPORT NO: 14441108-E7V1
FCC ID: DKNU49F

DATE: 2022-10-12

HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz

IZEUL Fremont — Chamber I 2022 Sep 16 15:81:25
Radiated Emissions 3-Meters
115 Project Number:14441188
""""" Client:Dish Techrolagies
Config:EUT+Support Equipment
Mode:Zighee 2475 GFSK_2488_UHTSE 5775
185 Tested by:28199 JM
95
5 Peak Limit (dBul/m)
P
g 85} DSOS NOUS JSFPUUOTSOPRNRTN IOUHOSOO RSO HOSSSPUPTOPRSRTRR SEUPRROPRPRON SESPPRURTI § BSOSO SOOI SSUPRUOTE HESURE SO PSOR
i ) T PSS USSR PSS [SPOS RS DO SSSSOSPOUISS OSSP (SO PSURS 8 S5 TSSO PSS SIS FSSSISS SO PSP
3
ﬁ Avg Limit CdBul/ml
K] 650 .
55
A P
B
1 1a 8
Frequency (GHz)
Rerge (i) FEUEU Ref/ALtn  Det fvg fode E Fis  Fageifiode  Fositl o REN/1BU Raf/Btin Dt g fode E Pt ede Fasil
ik B D K ) W0 R -3 R eI AD R o OB et
3:3-5 We-38)/38 186 PE - Taseciuta)l 900 HAGK §-3dngs H 7:6-18 K38/ 3B TBME PERK - Znecticta) 24k MAKH ©-3ikdegs H
Co-location BT_DTS + UNI1+1@dB+(5725-5875MH= T17831.T5T jtiB&46 16 Dct 2820
Izl:UL Fremant — Chamber I 2822 Sep 16 15:81:25

Radioted Emissiaons 3-Meters

Project Number:14441188

55

L Client:Dish Techmologies
Config:EUT+Suppart Equipment
Mode:Zighee_2475_GFSK_2488_UHTBE 5775
185 Tg;md"ug‘zsma M
95
5 Peak Limit C(dBul/m)
[+4]
S 85 S S S SN RSN SR § U SN SN S F S
AR/ F—
})
2 Avg Limit CdBul/m)
K] 650 .

451

35}

1a 1
Frequency (GHz)
Rerge (i) [ETE Ref /Atin  Dst_fvg fiode S Pt Fopeioss Fosltio Renge (B2 RBAE Raf/itin  Det g Pde Sueep Fis  apeods Fosition
Lo-location BT_DTS + UNIT+1@dB+(5725-5875MH= T17831 TS5T jtiB646 16 Oct 2826

VERTICAL
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REPORT NO: 14441108-E7V1 DATE: 2022-10-12
FCC ID: DKNU49F

Radiated Emissions

Marker Frequency Meter Det Horn Amp/Cbl/Fitr BRF 5725- DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Antenna (d8) 5875MHz (d8) Reading (dBuv/m) (d8) (dBuv/m) Margin (Degs) (cm)
(dBuv) ACF(dB) T17831- (dBuv/m) (dB)
18GHz
1 *4.950986 45.68 PK-U 34.5 -28.5 4 0 52.08 - - 74 -21.92 223 103 H
* 4,950895 37.69 ADR 34.5 -28.5 4 .97 45.06 54 -8.94 - - 223 103 H
2 *4,949068 46.21 PK-U 34.5 -28.5 4 0 52.61 - - 74 -21.39 70 109 \
*4,949148 37.49 ADR 34.5 -28.5 4 .97 44.86 54 -9.14 - 70 109 \
Mark Frequency Meter Det Horn AmpICBI/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
er (GHz) Reading Antenna (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) ACF(dB) (dBuv/m)
3 *7.423616 31.67 ADR 36 -21.7 .97 46.94 54 -7.06 - - 114 112 H
*7.423496 40.05 PK-U 36 -21.7 0 54.35 - - 74 -19.65 114 112 H
4 *11.561441 29.01 ADR 38.6 -18.3 .97 50.28 54 -3.72 - - 161 101 H
*11.561301 40.02 PK-U 38.6 -18.3 0 60.32 - - 74 -13.68 161 101 H
5 *7.42646 33.28 ADR 36 -21.6 .97 48.65 54 -5.35 - - 79 194 Vv
*7.426544 41.1 PK-U 36 -21.6 0 55.5 - - 74 -18.5 79 194 Vv
6 *11.55918 3141 ADR 38.7 -18.3 .97 52.78 54 -1.22 - - 258 106 Vv
*11.561039 42.62 PK-U 38.6 -18.2 0 63.02 - - 74 -10.98 258 106 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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