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Table 18: Radiated Emission — Quasi Peak table MIBRt0 1 GHZ........ccooiiiiiiiiiiiiieceie e aaaans 2.9
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1 TEST REPORT SUMMARY

U7

Applicant Cambium Networks
Manufacturer Gemtek Electronics (ChangSHU) Co.
Equipment Under Test | 5GHz ePMP Integrated Radio and 5GHz ePMP ConneetbiRadio
Model C058900P072A, C058900C072A, C058900P062A, C05896R&0
Type of test Serial no. Wi-Fi MAC Ethernet MAC
Serial number Radiated & AE50013161 000456F802FD | 000456F802FQ
Conducted
Date of Submission 12" Mar 2015
Date of Test 12" Mar 2015 to 28 Apr 2015
Venue of Test Tarang Lab
Applicable FCC Section RSS Rule part Description Result
Standard
47 CFR Ch. | (10~ §15.207 RSS-Gen, 8.8 Conducted Emission test PASS
1-14 Ed), Part 15
Subpart C; §15.205 RSS-Gen, 8.1
.205, -Gen, 8.1, . . d
RSS.Gen. Issue 4, §15.209 RSS-Gen 7.1.2 Radiated Emissions test PASS
Nov 2014
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 8 of 99

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

INRN\NG

Product Qualification & Compliance Planet

5GHz ePMP Integrated Radio and 5GHz ePMP Connectazed Radiavas tested by Tarang Lab as per the standards that
are listed in the table above. Based on the ob8ensaduring the test and interpretations by Tarkahg results have been
indicated. The test results produced in this reploall apply only to the above sample that have bested under the specific
conditions and modes of testing as described inr¢pert. Other similar equipment may not necessadproduce same
result due to production tolerances and measureoma@trtainties. Any measurement uncertaintiesdistehis report are for
information purpose only.

The results shall stand invalid, in case thereaase modifications / additions / removals to thedweare or software or end
use atmosphere to the product tested. This repalt ot be modified or in any way revised unldgs iexpressly permitted
and endorsed by Tarang lab, through a duly authdrizpresentative. Particulars on Manufacturer pgpfer / Product

configuration / performance criteria, given in théport, are based on the information given byctiietomer, along with test
request. Tarang does not assume any responsibilitithe correctness of such information for the \@banentioned

equipment under test.

Customer acknowledges that this is a test repattrem a certificate to gain market access for tteglpct. To gain market
access, Customer needs appropriate clearance fi@@dvernment or authorized agency for the targeket. For markets
that allow self-declaration, customer needs tmfelthe procedure defined by the target market.

Prepared by Reviewed hy Approved by
. . i )y 17 AL
RN = ok
) S
Harsha K'S Subhendu Rajneesh R
Test Engineer Test Engineer Functional Head
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2 GENERAL INFORMATION
2.1 TEST DETAILS

The tests documented in this report are perfornsedrding to the following standards:
* ANSI C63.4-2014
e 47 CFR Ch. |1 (10-1-14 Ed), Part 15, Subpart C
* RSS-Gen, Issue 4, Nov 2014

2.2 TEST FACILITY DETAILS

All the tests were carried out at Tarang —Produgalffication and Compliance Planet located at Wipro
Limited, SJP2, Dodda Kanelli, Sarjapur road, BaogglKarnataka, India. 560035.

Following are the accreditation and listing detfilsTarang.

Accreditation / Listing body Registration / Company/ Certificate Number
ISO 17025 Accreditation ﬁ‘fg'};‘ﬁﬂggﬁ%ﬁ;&};w and T-1534(NABL)
Registration Number: 799247
http://www.fcc.gov/
Company Number: 9023A
http://www.ic.gc.ca
TEC Approval Certificate Number: TEC/MRA/CAB/IND-D/3
CAB ldentification: INDOO3
DGAQA Approval 1415/F-15/DGAQA/Aircraft
Certificate Number: F-07-22
CEMILAC approval Reference Number: CEMILAC/6042/TH-13/TC & S

FCC (Federal Communications Commission)

IC (Industry Canada)

2.3 MEASUREMENT UNCERTAINTY

The following measurement uncertainties are apiplcto the relevant tests that are mentioned below:

Test performed Measurement Uncertainty
Radiated Emission from 9 kHz to 30MHz at 3meter .968dB

Radiated Emission from 30MHz to 1GHz at 3metel 173dB

Radiated Emission from 1 GHz to 18 GHz at 3meter 4.142dB

Radiated Emission from 18 GHz to 40 GHz at 3meter 4.878dB

Conducted Emission from 150kHz to 30MHz +2.194dB
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3 INSTRUMENTATION AND CALIBRATION
3.1 TEST AND MEASURING EQUIPMENT

The list of following measuring equipment usedtfas testing conforms to the applicable standdPdstormance
of all test and measuring equipment including atgeasories are checked periodically to ensure acgur

3.2 EQUIPMENTS USED

Name of Equipment Manufacturer Model No Serial No @libration Due
EMI TestReceiver R&S ESU8 100324 "Rlar 2016
EMI TestReceiver R&S ESIB40 100306 "@ct 2015
Hybrid Log Periodic Antenna| TDK HLP-3003C 130334 "2l 2015
Pre-Amplifier SONOMA 310 270817 31" May 2015
V-LISN SME NNLK 8128 8128-243 08Aug 2015
Pulse Limiter Impuls-Bergrelzer| ESH3-Z2 101260 " Rar 2016
Double Ridged BB Horn SME BBHA 9120D 9120D 688 ™M@%ug 2015
Broadband Horn Antenna SME BBHA 9170 9170 336 " Nbv 2015
Preamplifier TDK RF solutions | PA 02 100008 *3ay 2015
Preamplifier TDK RF solutions | Preamp 2007331 " Nov 2015
Preamplifier TDK RF solutions | Preamp 2007332 " Nov 2015
Active Loop Antenna ETS Lindgren 6507 00104711 " 2%r 2015
. L WTRCJV8-
l:li—lltJ:rabIe Band reject/Notch Yr:/stl:sjvr\/rl]'g;nfwtts _— 5150-5850-40- | 01 NA
160-50SSK
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4 PRODUCT INFORMATION

4.1 DESCRIPTION OF THE PRODUCT
EUT is a Point to point & Point to Multipoint Fixexlitdoor Transceiver.

Product Category / Type of Equipment TEL (Telecom)
EUT Operating AC Voltage 120V AC

Max EUT AC Operating Current 0.5A

Max EUT AC Power Rating 60W

EUT Operating DC Voltage 30V DC

Max EUT DC Operating Current 0.5A

Max EUT DC Power Rating 12w

4.2 SOFTWARE AND FIRMWARE DETAILS

The 5GHz ePMP Integrated Radio and 5GHz ePMP Cadowized Radio was configured with test software and
configured to have the following settings during ttourse of testing:

*  40MHz modulation bandwidth
o Rate - HT40,
0 54Mbps OFDM, MCS15/270Mbps
0 Interframe spacing is tx100
0 Tx gainis 90 for Radiated Emissions& Conducted €Sioins testing

e 10MHz modulation bandwidth
o Rate-HT20,
o 54Mbps OFDM, MCS15/ 130Mbps
o0 Interframe spacing is tx100
0 Tx gainis 90 for Radiated Emissions& Conducted €sioins testing

The unit was continuously monitored for transmisgiging an auxiliary antenna during the radiatstste

4.3 LIST OF PRODUCT CABLES

Power / Shielded /
Cable No. Cable Name Cable Length Interconnection cable | Unshielded
Cable -1 Cat. 5E_Ethernet cable 0.5 meter Interection Unshielded
Cable - 2 Cat. 5E_Ethernet cable 2 meter Interoctiore Unshielded
Cable - 3 RF cable (50) 0.125 meter Interconnection Shielded
Cable - 4 Power Cord 0.8 meter Power Unshielded
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 12 of 99 |
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5 TEST DETAILS
5.1 PRODUCT AND TEST SETUP

5.1.1 ProbucT CONFIGURATION

The EUT was powered through AC power supply (120MA0Hz). The EUT was connected to Ethernet switch
by using RJ45 cable. Figure 1 shows the produdigumation during the tests. Following power suppigdule
was used during the test to power ON the EUT.

Name of the Equipment Manufacturer Model Number Seral Number

Switching Power Supply Gigabit | o115 G PSA15M-300 (AP) NOOO90OLO01A
Compatible

During Radiated Emissions & Conducted Emissiong, tB$ ports of EUT were terminated using<b0
terminations. And EUT was configured to radiatehighest operating power. During Radiated Emissi@ns,
tunable Band reject filter offering an attenuatwiapproximately 40dB was used to attenuate thentrgnal
band during the testing.

5.1.2 TEST SETUP DETAILS

Dual Polarized
Antenna on EUT
30V DC
Data in AC to PoE Power
|:~ Supply adapter
{Gigabit Compatible)
120V AC/60Hz
Input power supply
EF Out
SMA test cables
Figure 1: Block Diagram of the EUT test setup duriig the tests
5.1.3 ACCESSORIES
Name of the Equipment Manufacturer Model Number Seral Number
Laptop Wipro Technologies Ltd  WLG7E1100 1221
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 13 0f 99 |
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5.2 APPLICABLE TESTS

Applicable Standard Description Test level / Test ¥ltage | Applicability

47 CFR Ch. | (10-1-14 Ed), Conducted Emission :

Part 15, Subpart C: test 150 kHz to 30MHz Power lines

RSS-Gen, Issue 4, Nov 2014 Radiated Emissions tesf  9kHz to 40GHz Enclosure
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 14 of 99
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5.3 TEST RESULT

5.3.1 CONDUCTED EMISSION
5.3.1.1TEST SPECIFICATION

Test Standard

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
RSS-Gen, Issue 4, Nov 2014

Test Procedure

ANSI| C63.4-2014

Type of Cable (Shielded/Unshielded) | Unshielded
Frequency Range 150kHz to 30MHz
Resolution Bandwidth 9 kHz

Video Bandwidth 30 kHz

Step size 4 kHz

Pre Scan Measurement Time 20ms

Final Measurement Time 1s

Attenuation 10 dB

Detector Peak, Quasipeak and Average
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 23.0°C
Humidity 56.0 %
Tested By Harsha K
Test Date 039 Apr 2015
5.3.1.2LIMITS
5.3.1.2.1 LIMITS FOR POWER LINES
, Quasi Peak Limit | Average Limit
Standard Reference section| Frequency range (dBuV/m) (dBuV/m)
7RO sis207
Subpart C ’ 150 kHz to 500 kHz | 66 to 56* 56 to 46*
P 500 kHzto 5 MHz | 56 46
RSS-Gen, Issue 4, - 5 MHz to 30 MHz 60 50
Nov 2014 '
Note: * Decreases with the logarithm of the freqgee
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 15 of 99
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5.3.1.3TEST SETUP

Wertical Ground Plane
ELT

0.4m from WCP

0.8m EUT Power Cable
EMI Receiver

Single Phase Filtered Power
3

Phase Filtered Power

Pulse Limiter

0.8m High
Mon-conductive
Table

1 Phase power to EUT
3 Phase power to ELT
RF Qutput to Receiver

Horizontal Ground Plane

Figure 2: Typical test setup for conducted Emissiontest

5.3.1.4TEST PROCEDURE
The test procedure is in accordance with ANSI C&R.44.

The Conducted Emission test was performed in thedite with a horizontal ground reference pland an
vertical ground reference plane bonded togethee. HUT was placed on a 0.8m height non-metallic veood
table. The Power supply to the EUT was feed throaghISN (5@50uH). The conducted emission
measurement test system was configured througwa@tas per standard. The EUT was powered through
power adapter connected to LISN and getting chabget20 V / 60Hz AC supply and made operational.
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5.3.1.5RESULT (SUPPORTING GRAPHS / DATA) FOR 40MHZ MODULAT ION
BANDWIDTH

5.3.15.1 L ow CHANNEL _5495MH z

&0,

70,

60,

S0,

ST

: 30, t i u,“‘ W ¥

E
—
~
?
g
kS
£
$

20,

0.15 1.00 10.00 30.00
Freq (MHz)
(Peak) Linit (Peak) EMI (M)

Figure 3: CE graph from 150 kHz to 30MHz using Pealdetector-Neutral
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Figure 4: CE graph from 150 kHz to 30MHz using Pealdetector-Line
Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Lirnit {QP) Margin QPL
(MHz) (MHz) (dBuv) (dE) (dE) (dE) (dBLw) (dB) (dBL) (dB)
0.150 0.151 M 37.70 9.89 0.10 0.00 47.69 -8.27 65.96 -18.27
0.150 0.151 L1 37.38 9.89 0.00 0.07 47.54 -B.62 65,96 -15.62
23.130 23.129 M 34.08 10.26 0.38 0.00 44.71 -5.28 60.00 -15.29
23.130 23.129 L1 33.68 10.26 0.00 0.35 44.29 -5.71 &0.00, -15.71
26.486 26.487 M 34.75 10.31 0.39 0.00 45.45 -4.55 60.00 14.55
26.486 26.487 L1 34.10 10.31 0.00 0.38 44.79 -5.21 &0.00, 15.21
26.550 26.548 M 33.80 10.31 0.39 0.00 44.50 -5.50 60.00 15.50
26.550 26.549 L1 33.17 10.31 0.00 0.38 43.57 -6.13 60.00, 16.13
26.610 26.610 M 34.93 10.31 0.39 0.00 45.63 -4.37 60.00 14.37
26.610 26.609 L1 34.43 10.31 0.00 0.38 45.12 -4.88 60.00, 14.55
27.158 27.158 M 34.36 10.32 0.39 0.00 45.07 -4.93 60.00 14.93
27.158 27.159 L1 34.15 10.32 0.00 0.39 44.85 -5.15 60.00, 15.15
26.686 26.686 M 34.20 10.34 0.40 0.00 44.93 -5.07 60.00 15.07
28.686 28.685 L1 33.61 10.34 0.00 0.40 44.54 -5.66 60.00, 15.66
29.234 29.235 M 34.37 10.34 0.40 0.00 4511 -4.89 60.00 14.89
29.234 29.235 L1 33.86 10.34 0.00 0.40 44.60 -5.40 60,00, 15.40

Table 1: Quasi peak table for CE from 150 kHz to 3PIHz — Line & Neutral
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Figure 5: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 6: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freg Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AYG) EMD (AVG) Margin Akl (AW Limit (AYGE) Margin QPL
(MHz) (MHz) {dBuY) {dB) {dB) {dB) (dBuv) (dE) (dBpv) (dE)
0.150 0.151 N 23.81 9.89 0.10 0.00 33.50 -22.16 55.96 532,16,
0.150 0.151 Ll 23.96 9.89 0.00 0.07 33.92 -22.03 55.96, 32.03
23.130 23.129 N 31.05 10.26 0.38 0.00 41.68 -6.32 50.00, 18.32
23.130 23.129 Ll 30.70 10.26 0.00 0.35 41.31 -5.69 50.00 16.69
26.486 26.487 N 31.46 10.31 0.39 0.00 42.16 -7.84 50.00, 17.54
26.486 26.487 Ll 30.78 10.31 0.00 0.38 41.47 -8.53 50.00 18.53
26.550 26.548 N 30.45 10.31 0.39 0.00 41.15 -6.85 50.00, 18.85
26.550 26.549 Ll 29.80 10.31 0.00 0.38 40.50 -9.50 50.00 19.50
26.610 26.610 N 31.69 10.31 0.39 0.00 42.59 -7.61 50.00, 17.61
26.610 26.609 Ll 3112 10.31 0.00 0.38 41.81 -6.19 50.00 16.19
27.158 27.158 N 3111 10.32 0.39 0.00 41.52 -6.18 50.00, 18.18
27.158 27.159 Ll 30.79 10.32 0.00 0.39 41.50 -5.50 50.00 16.50
28.686 28.686 N 30.67 10.34 0.40 0.00 41.40 -8.60 50.00, 158.60
26.686 26.685 Ll 30.05 10.34 0.00 0.40 40.79 -9.21 50.00 19.21
20.234 20.235 N 30.75 10.34 0.40 0.00 41.49 -8.51 50.00, 18.51
29.234 29.235 LL 30.16 10.34 0.00 0.40 40.91 -9.09 S0.00 19.09

5.3.1.5.2

80,00

Table 2: Average table for CE from 150 kHz to 30MHzLine & Neutral

MID CHANNEL _5550MHz
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Figure 7: CE graph from 150 kHz to 30MHz using Pealdetector-Neutral
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Figure 8: CE graph from 150 kHz to 30MHz using Pealdetector-Line
Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Lirnit {QP) Margin QPL
(MHz) (MHz) (dBuv) (dE) (dE) (dE) (dBLw) (dB) (dBL) (dB)
0.150 0.151 M 35.55 9.89 0.10 0.00 45.54 10.38 65.92 -20.38
0.154 0.152 L1 35.43 9.89 0.00 0.07 45.59 10.43 65.57) -20.45
0.354 0.357 Ll 30.60 9.89 0.00 0.06 40.55 8.25 56.80 -18.25
1.898 1.906 L1 22.41 10.03 0.00 0.09 32.53 13.47 S56.00, -23.47
3.038 3.041 Ll 25.60 10.04 0.00 0.10 39.73 10.27 S6.00) 20.27)
23.130 23.129 N 34.08 10.26 0.38 0.00 44.72 5.28 &0.00, 15.25
23.130 23.128 Ll 33.59 10.26 0.00 0.35 44.20 5.80 60.00 15.80
26.486 26.487 N 34.71 10.31 0.39 0.00 45.41 4.59 60.00, 14.59
26.550 26.548 M 33.75 10.31 0.39 0.00 44.45 5.55 60.00 15.55
26.610 26.609 N 34.97 10.31 0.39 0.00 45.67 4.33 60.00, 14.33
26.610 26.609 Ll 34.35 10.31 0.00 0.38 45.05 4.95 60.00 14.95
27.158 27.159 N 34.68 10.32 0.39 0.00 45.59 .61 60.00, 14.61
27.158 27.159 Ll 34.04 10.32 0.00 0.39 44.75 5.25 60.00 15.25
28.686 28.686 N 34.23 10.34 0.40 0.00 44.96 5.04 60.00, 15.04
26.686 26.686 Ll 33.75 10.34 0.00 0.40 44.49 5.51 60.00 15.51
29.234 29.236 N 34.36 10.34 0.40 0.00 45.10 -%.90 60,00, 14.90

Table 3: Quasi peak table for CE from 150 kHz to 30IHz — Line & Neutral
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Figure 9: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 10: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freg Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AYG) EMD (AVG) Margin Akl (AW Limit (AYGE) Margin QPL
(MHz) (MHz) {dBuY) {dB) {dB) {dB) (dBuv) (dE) (dBpv) (dE)
0.150 0.151 N 21.95 9.89 0.10 0.00 31.94 -23.95 55.92 -33.95
0.154 0.152 Ll 21.72 9.89 0.00 0.07 31.68 -24.19 55.57) -34.19
0.354 0.357 L1 24.12 9.89 0.00 0.06 34.07 -14.73 48.50, -24.73
1.898 1.906 Ll 14.49 10.03 0.00 0.09 24.61 -21.39 46.00) -31.39
3.038 3.041 L1 16.56 10.04 0.00 0.10 26.70 -19.30 46.00, -29.30
23.130 23.129 M 31.04 10.26 0.38 0.00 41.68 -B.32 50.00 -18.32
23.130 23.128 L1 30.63 10.26 0.00 0.35 41.24 -B.76 50.00, -15.76
26.486 26.487 M 31.46 10.31 0.39 0.00 42.16 -7.54 50.00 -17.54
26.550 26.548 N 30.42 10.31 0.39 0.00 41.12 -6.88 50.00, -15.55
26.610 26.609 M 31.73 10.31 0.39 0.00 42.44 -7.56 50.00 -17.56
26.610 26.609 L1 31.04 10.31 0.00 0.38 41.73 -6.27 50.00, -15.27
27.158 27.159 M 31.40 10.32 0.39 0.00 42.11 -7.89 50.00 -17.69
27.158 27.159 L1 30.68 10.32 0.00 0.39 41.59 -8.61 50.00, -18.61
26.686 26.686 M 30.65 10.34 0.40 0.00 41.39 -8.61 50.00 -18.61
28.686 28.686 L1 30.14 10.34 0.00 0.40 40.57 -59.13 50.00, -19.13
29.234 29.236 N 30,71 10.34 0.40 0.00 41.45 -8.55 S0.00 -18.55

Table 4: Average table for CE from 150 kHz to 30MHzLine & Neutral

5.3.1.5.3 HIGH CHANNEL _5700MHz
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Figure 11: CE graph from 150 kHz to 30MHz using Peladetector-Neutral
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Figure 12: CE graph from 150 kHz to 30MHz using Peladetector-Line
Freg Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Limit (P Margin QPL
(MHz} (MHz} {dBuV) (dE) (dE) (dE) (dBLY) (dB) (dBLv) (dB)
0.150 0,151 N 34.45 9.39 0.10 0.00 44,44 11,53 65.97] 71,53
0.158 0.157 11 34.00 9.54 0.00 0.07 43.96 11.66 65.62 71,66
1.630 1.622 K 74.09 10.02 0.00 0.08 34.19 11.81 56,00 71,81
7,994 2,991 11 75.57 10.04 0.00 0.10 35,71 10.29 56,00 70.29)
3,030 3027 N 75.25 10.04 0.13 0.00 3542 10.58 56,00 20.58
23.130 73.129 [ 34.01 10.26 0.38 0.00 44.65 5,35 60.00) 15.35
23.130 23.129 K 33.55 10.26 0.00 0.35 44.16 5.4 &0.00) 15.84
26.486 26,487 [ 34.62 10.31 0,39 0.00 45.32 4.60 60.00) 14.68
26610 26610 N 34.72 10,31 0.33 0.00 45.42 4.58 &0.00) 14.55
26,610 26,610 11 34,22 10.31 0.00 0.38 44,91 5.0d 60.00) 15.09
27.158 27.159 N 34.56 10,32 0.33 0.00 45.27 4.73 &0.00) 14.73
27.158 27.159 11 33.98 10.32 0.00 0,39 44.69 531 60.00) 15.31
5,686 25,685 N 33.99 10,34 0,40 0.00 44.73 527 &0.00) 15.27
28.686 26.685 11 33.46 10.34 0.00 0.40 44.20 5,60 60.00) 15.60
29.234 29.234 N 33.52 10,34 0,40 0.00 44.56 544 &0.00) 15.44
29.234 29.235 L1 33.64 10.34 0.00 0.40 44,39 561 60.00) 15.61

Table 5: Quasi peak table for CE from 150 kHz to 3PIHz — Line & Neutral
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Figure 13: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 14: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freg Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AYG) EMD (AVG) Margin Akl (AW Limit (AYGE) Margin QPL
(MHz) (MHz) {dBuY) {dB) {dB) {dB) (dBuv) (dE) (dBpv) (dE)
0.150 0.151 N 21.36 9.89 0.10 0.00 31.55 -24.62 55.97) -34.62
0.158 0.157 Ll 19.08 9.89 0.00 0.07 29.04 -26.58 55.62 -36.58
1.630 1.622 L1 15.74 10.02 0.00 0.08 25.55 -20.15 46.00, -30.15
2.994 2,991 Ll 16.60 10.04 0.00 0.10 26.73 -19.27 46.00) -29.27
3.030 3.027 N 16.34 10.04 0.13 0.00 26.51 -19.49 46.00, -29.49
23.130 23.129 M 30.98 10.26 0.38 0.00 41.62 -5.38 50.00 -18.38
23.130 23.129 L1 30.57 10.26 0.00 0.35 41.18 -6.82 50.00, -15.52
26.486 26.487 M 31.37 10.31 0.39 0.00 42.07 -7.93 50.00 -17.93
26.610 26.610 N 31.44 10.31 0.39 0.00 42.14 -7.86 50.00, -17.86
26.610 26.610 Ll 30.81 10.31 0.00 0.38 41.60 -5.40 50.00 -18.40
27.158 27.159 N 31.29 10.32 0.39 0.00 42.00 -6.00 50.00, -15.00
27.158 27.159 Ll 30.64 10.32 0.00 0.39 41.35 -B.65 50.00 -18.65
28.686 28.685 N 30.40 10.34 0.40 0.00 41.13 -6.87 50.00, -18.57
26.686 26.685 Ll 29.81 10.34 0.00 0.40 40.55 -9.45 50.00 -19.45
20.234 20.234 N 30.16 10.34 0.40 0.00 40.90 -5.10 50.00, -19.10
29.234 29.235 LL 29.91 10.34 0.00 0.40 40.66 -9.34 S0.00 -19.54

Table 6: Average table for CE from 150 kHz to 30MHzLine & Neutral

5.3.1.6RESULT (SUPPORTING GRAPHS / DATA) FOR 10MHZ MODULAT ION
BANDWIDTH

5.3.1.6.1 L ow CHANNEL _5485MHz
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Figure 15: CE graph from 150 kHz to 30MHz using Peladetector-Neutral
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Figure 16: CE graph from 150 kHz to 30MHz using Peladetector-Line
Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Lirnit {QP) Margin QPL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBp) (dB) (dBL) (dB)
0.150 0.156 N 3412 9.89 0.10 0.00 44,11 11.57 65.69) -21.57
0.150 0.154 L1 34.38 9.89 0.00 0.07 44.54 11.44 65.75) -21.44
2.926 2.926 M 25.22 10,04 0.13 0.00 35,39 10061 56,00 -20.61
3.174 3.181 Li 23.81 10.04 0.00 0.10 33.95 12.05 56.00 22,05
23.130 23.129 M 33.96 10.26 0.33 0.00 44.59 S.41 60,00 1541
23.130 23.129 Ll 33.40 10.26 0.00 0.35 44.01 5.99 60.00 15.99
26.610 26.609 N 34.79 10.31 0.39 0.00 45.50 4.50 60.00, 14.50
26.610 26.610 LL 34.17 10.31 0.00 0.38 44.87 5.13 60.00 15.13
27.158 27.159 N 34.55 10.32 0.39 0.00 45.26 .74 60.00, 14.74
27.158 27.158 L1 33.72 10,32 0.00 0.33 44,43 5.57 60,00 15.57
26.686 26.686 M 34.05 10.34 0.40 0.00 44.78 5.22 &0.00 15.22
26,686 26,685 L1 33.51 10,34 0.00 0.40 44.25 5.75 60,00 15.75
29.234 29.235 M 34.10 10.34 0.40 0.00 44.84 5.16 60.00 15.16
29.234 29.236 L1 33.69 10.34 0.00 0.40 .44 5.56 60,00, 15.56

Table 7:

Quasi peak table for CE from 150 kHz to 30IHz — Line & Neutral
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Figure 17: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 18: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freq Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (ANG) EMI (AVG) Margin AWl {AWE) Limit (AMG) Margin QPL
(MHz) (MHz) {dBuV) {dB} {dB} {dB} (dBpY) (dB) (dBpv) (dB)
0.150 0.156 I 19.28 9.89 0.10 0.00 29.27 -26.42 55.69 36.42
0,150 0,154 L1 19,92 9.89 0.00 0.07 29,538 25,90 55,78 35,90
2,926 2,926 I 16.49 10.04 0.13 0.00 26,65 19.35 46,00 29,35
3174 3181 L1 14,70 10.04 0.00 0.10 24,84 21,16 46,00 31,16
23.130 23.129 0l 30.93 10.26 0.38 0.00 41,57 5.43 50.00 15.43
23.130 23.129 L1 30.39 10.26 0.00 0.35 41,00 9,00 50.00 19.00
26.610 26.609 N 31.55 10,31 0.39 0.00 42,25 775 50.00 17.75
26,610 26,610 L1 30.85 10.31 0.00 0.38 41,55 5.45 50.00 158.45
27,158 27,159 N 31.25 10,32 0,39 0.00 41,96 5,04 50,00 15.04
27.158 27.158 L1 30.36 10.32 0.00 0.39 41,07 5.93 50.00 158.93
28,686 28,686 N 30,46 10,34 0.40 0.00 41,19 5.51 50.00| 18,51
26.686 26.685 L1 29.85 10.34 0.00 0.40 40,59 9.41 50.00 19.41
29,234 29,235 M 30.46 10.34 0.40 0.00 41,20 5.80 50.00 15.80
29.234 29.236 L1 29.95 10.34 0.00 0.40 40,69 9.31 50.00 19.31
Table 8: Average table for CE from 150 kHz to 30MHzLine & Neutral
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Figure 19: CE graph from 150 kHz to 30MHz using Peladetector-Neutral
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Figure 20: CE graph from 150 kHz to 30MHz using Peladetector-Line
Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Lirnit {QP) Margin QPL
(MHz) (MHz) (dBuv) (dE) (dE) (dE) (dBLw) (dB) (dBL) (dB)
0.150 0.152 Ll 34.39 9.89 0.00 0.07 44.35 11.56 65.91 -21.56
0.154 0.154 N 33.91 9.89 0.10 0.00 453.90 11.87 65.77) -21.87
1.642 1.648 Ll 24.60 10.02 0.00 0.08 34.71 11.29 S6.00) -21.29
2.982 2.986 N 25.51 10.04 0.13 0.00 35.68 10.32 S56.00, -20.52
3.046 3.051 Ll 25.38 10.04 0.00 0.10 39.52 10.48 S6.00) 20,48
23.130 23.129 N 33.89 10.26 0.38 0.00 44.53 5.47 &0.00, 15.47
23.130 23.129 Ll 33.45 10.26 0.00 0.35 44.06 5.94 60.00 15.94
26.486 26.487 N 34.40 10.31 0.39 0.00 45.10 4.90 60.00, 14.90
26.610 26.609 M 34.74 10.31 0.39 0.00 45.45 4.55 60.00 14.55
26.610 26.610 L1 34.01 10.31 0.00 0.38 44.71 5.29 60.00, 15.29
27.158 27.159 M 34.49 10.32 0.39 0.00 45.20 4.80 60.00 14.80
27.158 27.159 L1 34.06 10.32 0.00 0.39 44.77 5.23 60.00, 15.23
26.686 26.686 M 33.92 10.34 0.40 0.00 44.65 5.35 60.00 15.35
28.686 28.685 L1 33.30 10.34 0.00 0.40 44.04 5.96 60.00, 15.96
29.234 29.235 M 34.05 10.34 0.40 0.00 44.79 5.21 60.00 15.21
29.234 29.234 L1 33.31 10.34 0.00 0.40 44.05 -5.95 60,00, 15.95

Table 9: Quasi peak table for CE from 150 kHz to 3PIHz — Line & Neutral
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Figure 21: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 22: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freg Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AYG) EMD (AVG) Margin Akl (AW Limit (AYGE) Margin QPL
(MHz) (MHz) {dBuY) {dB) {dB) {dB) (dBuv) (dE) (dBpv) (dE)
0.150 0.152 L1 21.09 9.89 0.00 0.07 31.05 74,56 55.91 534.56
0.154 0.154 M 19.46 9.89 0.10 0.00 29.45 -26.31 55.77) -36.31
1.642 1.648 L1 16.08 10.02 0.00 0.08 26.19 19.51 46.00, -29.51
2.982 2.986 M 16.58 10.04 0.13 0.00 26.75 19.25 46.00) 29.25)
3.046 3.051 L1 16.47 10.04 0.00 0.10 2661 19.39 46.00, 29.539)
23.130 23.129 M 30.86 10.26 0.38 0.00 41.49 8.51 50.00 16.51
23.130 23.129 L1 30.49 10.26 0.00 0.35 41.09 5.91 50.00, 15.91
26.486 26.487 M 31.29 10.31 0.39 0.00 41.99 8.01 50.00 16.01
26.610 26.609 N 31.53 10.31 0.39 0.00 42.23 7.77 50.00, 17.77
26.610 26.610 Ll 30.73 10.31 0.00 0.38 41.43 8.57 50.00 18.57
27.158 27.159 N 31.20 10.32 0.39 0.00 41.91 5.09 50.00, 15.09
27.158 27.159 Ll 30.59 10.32 0.00 0.39 41.30 8.70 50.00 16.70
28.686 28.686 N 30.51 10.34 0.40 0.00 41.24 8.76 50.00, 15.76
26.686 26.685 Ll 29.66 10.34 0.00 0.40 40.40 9.60 50.00 19.60
20.234 20.235 N 30.43 10.34 0.40 0.00 41.17 5.53 50.00, 18.53
29.234 29.234 LL 29.62 10.34 0.00 0.40 40.36 9.64 S0.00 19.64

5.3.1.6.3

80,00

Table 10: Average table for CE from 150 kHz to 30MH —Line & Neutral
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Figure 23: CE graph from 150 kHz to 30MHz using Peladetector-Neutral
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Figure 24: CE graph from 150 kHz to 30MHz using Peladetector-Line
Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Margin AWL (P Lirnit {QP) Margin QPL
(MHz) (MHz) (dBuv) (dE) (dE) (dE) (dBLw) (dB) (dBL) (dB)
0.162 0.156 M 34.02 9.89 0.10 0.00 44.01 -11.68 65.69) -21.68
0.170 0.163 L1 33.26 9.89 0.00 0.07 45.22 -12.08 65,50 -22.05
0.342 0.345 Ll 30.51 9.89 0.00 0.06 40.46 -B.62 59.09 -18.62
1.142 1.140 L1 24.82 10.01 0.00 0.07 34.90 -11.10 S56.00, -21.10
2.934 2.942 Ll 25.25 10.04 0.00 0.10 35.38 10.62 S6.00) 20.62
3.006 3.005 N 25.52 10.04 0.13 0.00 35.69 10.31 S56.00, -20.51
23.130 23.129 M 33.87 10.26 0.38 0.00 44.51 5.49 60.00 15.49
23.130 23.129 L1 33.40 10.26 0.00 0.35 44.01 5.99 60.00, 15.99
26.486 26.487 M 34.53 10.31 0.39 0.00 45.23 4.77 60.00 14.77
26.610 26.610 N 34.69 10.31 0.39 0.00 45.59 .61 60.00, 14.61
26.610 26.609 Ll 34.03 10.31 0.00 0.38 44.72 5.28 60.00 15.28
27.158 27.159 N 34.56 10.32 0.39 0.00 45.27 4.73 60.00, 14.73
27.158 27.159 Ll 33.94 10.32 0.00 0.39 44.64 5,36 60.00 15.36
28.686 28.686 N 33.81 10.34 0.40 0.00 44.54 5.46 60.00, 15.46
29.234 29.236 M 33.97 10.34 0.40 0.00 44.71 5.29 60.00 15.29
29.234 29.235 L1 33.51 10.34 0.00 0.40 44.26 -5.74 60,00, 15.74

Table 11: Quasi peak table for CE from 150 kHz to @BMHz — Line & Neutral
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Figure 25: CE graph from 150 kHz to 30MHz using Aveage detector -Neutral
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Figure 26: CE graph from 150 kHz to 30MHz using Aveage detector - Line
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Freg Freq (Max) Line (AYG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AYG) EMD (AVG) Margin Akl (AW Limit (AYGE) Margin QPL
(MHz) (MHz) {dBuY) {dB) {dB) {dB) (dBuv) (dE) (dBpv) (dE)
0.162 0.156 N 19.21 9.89 0.10 0.00 28.20 26.49 55.69) 56.49)
0.170 0.163 Ll 18.38 9.89 0.00 0.07 26.34 26.96 55.30 36,96,
0.342 0.345 L1 23.94 9.89 0.00 0.06 33.59 15.19 49.09) -25.19
1.142 1.140 Ll 17.10 10.01 0.00 0.07 27.18 18.82 46.00) 28.82
2.934 2.942 L1 16.41 10.04 0.00 0.10 26.55 19.45 46.00, 29.45
3.006 3.005 M 16.42 10.04 0.13 0.00 26.59 19.41 46.00) -29.41
23.130 23.129 N 30.89 10.26 0.38 0.00 41.52 5.48 50.00, 15.45
23.130 23.129 Ll 30.50 10.26 0.00 0.35 41.11 5.89 50.00 16.89
26.486 26.487 N 31.33 10.31 0.39 0.00 42.03 7.97 50.00, 17.97
26.610 26.610 M 31.46 10.31 0.39 0.00 42.16 784 50.00 17.54
26.610 26.609 L1 30.74 10.31 0.00 0.38 41.43 5.57 50.00, 18.57
27.158 27.159 M 31.32 10.32 0.39 0.00 42.03 7.97 50.00 17.97
27.158 27.159 L1 30.62 10.32 0.00 0.39 41.52 5.68 50.00, 18.65
26.686 26.686 M 30.25 10.34 0.40 0.00 40.95 9.02 50.00 19.02
20.234 20.236 N 30.39 10.34 0.40 0.00 41.13 8.57 50.00, 18.57
29.234 29.235 LL 29.90 10.34 0.00 0.40 40.65 -9.35 S0.00 19.35

Table 12: Average table for CE from 150 kHz to 30MH —Line & Neutral

Note:

(QP) EMI (dBwV) = (QP) Trace (dBV) + {Cable + Pulse limiter} (dB) +Cable (dB)
QP Margin (dB) = (QP) EMI (dBV) — (QP) Limit (dBV)

(AVG) EMI (dBV) = (AVG) Trace (dBV) + {Cable + Pulse limiter} (dB) +Cable (dB)
AVG Margin (dB) = (AVG) EMI (dBV) — (AVG) Limit (dBV)

5.3.1.7RESULT

Conducted Emissions from the EUT arghin the specified Limit line.
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5.3.2 RADIATED EMISSION
5.3.2.1TEST SPECIFICATION for 40MHz Modulation Bandwidth

Test Standard

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
RSS-Gen, Issue 4, Nov 2014

Test Procedure

ANSI| C63.4-2014

Frequency Range 9 kHz to| 150 kHz to| 30 MHz to| 1 GHz to 18| 18 GHz to| 26.5 GHz to

150 kHz 30 MHz 1 GHz GHz 26.5GHz | 40 GHz

Resolution 1 kHz 10 kHz 120 kHz 1MHz 1MHz 1MHz

Bandwidth

Video Bandwidth 3 kHz 30 kHz 300 kHz 3MHz 3MHz 3MHz

Step size 400Hz 4 kHz 40 kHz 400 kHz 400 kHz 400 kHz

Pre Scan . 50ms 50ms 20ms 5ms 5ms 5ms

Measurement Time

F!nal Measurement 15 15 1s 1s 15 1s

Time

Attenuation 10 dB 10 dB 10 dB 5dB 5dB 5dB

Test Distance 3m 3m 3m 3m 3m 3m

Polarization Parallel & Perpendiculary Horizontal and Vertical

Detector Average, Quasi Peak and Peak | Average

Input Voltage 120V AC

Input Frequency 60Hz

Temperature 21.0°C 22.0°C 22.0°C

Humidity 56.0% 58.0% 56.0%

Tested By Harsha K Harsha K/Suresh R Harsha K

Test Date 24" Mar 2015 28 Mar 2015 28 Mar 2015
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5.3.2.2TEST SPECIFICATION for 10MHz Modulation Bandwidth

Test Standard

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
RSS-Gen, Issue 4, Nov 2014

Test Procedure

ANS| C63.4-2014

Frequency Range 9 kHz to 150| 150 kHz to| 30 MHz to| 1 GHz to 18/ 18 GHz to| 26.5 GHz
kHz 30 MHz 1 GHz GHz 26.5 GHz to 40 GHz
Resolution 1 kHz 10 kHz 120 kHz 1MHz 1MHz 1MHz
Bandwidth
Video Bandwidth 3 kHz 30 kHz 300 kHz 3MHz 3MHz 3MHz
Step size 400Hz 4 kHz 40 kHz 400 kHz 400 kHz 400 kHz
Pre Scan . 50ms 50ms 20ms 5ms 5ms 5ms
Measurement Time
F!nal Measurement 1s 1s 1s 1s 1s 1s
Time
Attenuation 10 dB 10 dB 10 dB 5dB 5dB 5dB
Test Distance 3m 3m 3m 3m 3m 3m
Polarization Parallel & Perpendicular Horizontal and Vertical
Detector Quasi Peak and Peak | Average
Input Voltage 120V AC
Input Frequency 60Hz
Temperature 22.0°C 21.0°C 23.0°C
Humidity 54.0 % 58.0 % 54.0 %
Tested By Harsha K/Suresh R Harsha K Harsha K
Test Date 28" Mar 2015 28 Mar 2015 38 Mar 2015
5.3.2.3LIMITS
Standard Reference section Frequency range Limit (dBuV/m)te83 meter

9 kHz to 490 kHz

128.5194 to 93.8003*

47 CFR Ch. | (10-1-14
Ed), Part 15, Subpart C

RSS-Gen, Issue 4, Nov
2014

§15.205,815.209

7.1.2

490 kHz to 1.705 MHz

73.8003 to 62.9697*

1.705 MHz to 30 MHz | 69.5429
30 MHz to 88 MHz 39.54
88 MHz to 216 MHz 43.52
216 MHz to 960 MHz | 46.02
960 MHz to 40 GHz 53.98

Note:

* Decreases with the logarithm of the fregee
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5.3.2.4TEST SETUP
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Figure 27: Typical test setup for Radiated Emissiorest

5.3.2.5TEST PROCEDURE
The test procedure is in accordance with ANSI C&R.44.

The Radiated Emission test was performed insidenai-Bnechoic chamber. The EUT was placed on a 0.8m
height non-metallic table as specified in the séadd The test setup was placed on a rotating taivte tto
enable O to 360 degree rotation.

The EUT was placed 3 meter away from the receignignna for the radiated emission measurementin th
frequency range 9 kHz to 40 GHz. The receiving mmaewas mounted on an antenna mast to enable height
variation from 1 to 4 meter above the ground plmehe frequency range 30MHz to 1GHz&1 to 2 mdiber
frequency range 1 GHz to 40 GHz. A tunable Bandatdilter offering an attenuation of approximatdiydB

was used to attenuate the intentional band duhiegdsting.

The radiated emission measurement test system erdgyered through software as per standard. Pre-sca
(Peak) was taken at different angles of EUT at 22dree step, by rotating the turn table from 860 degree
and by varying the antenna height from 1 to 4 mieteoth vertical and horizontal polarization fr@&d MHz to

1 GHz & 1 to 2 meter for 1 GHz to 40 GHz and inghket & perpendicular orientation for 9 kHz to 30HY
(using a loop antenna) with fixed height of 1 melére measurement was carried out in max hold naodie
maximum amplitude of radiated emissions from theTBEMas plotted in Graph. The predominant peaks at
various frequencies, which are closer to limit Iwere identified using peak search option and disfEhe
Quasi-peak measurement was carried out for thedlifequencies and compared with the limit spetifre
standard. The average measurement was carriedrahieflisted frequency in the range of 1 GHz td=Hz.
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5.3.2.6RESULT (SUPPORTING GRAPHS / DATA) FOR 40MHZ MODULAT ION

BANDWIDTH

5.3.2.6.1 L ow CHANNEL _5495MHz
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— ]
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00050 00100 0.0900
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Figure 28: Average RE from 9 kHz to 90 kHz-Parallel
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1100
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Figure 29: Average RE from 110 kHz to 490 kHz-Pard¢!
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Figure 30: Peak RE from 9 kHz to 30MHz—Parallel
13000 —.___~‘__—‘—‘—§—‘—‘—
12000 _‘___‘_‘—__‘_‘_—_‘_‘_
% /\_/\_/\/w\/\/
% M”VM“’JV‘MW
0.0090 0.0100 frea (M) 0.0300
(AVG) EMI (V) Limit
Figure 31: Average RE from 9 kHz to 90 kHz-Perpendiular
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Figure 32: Average RE from 110 kHz to 490 kHz—Perpaicular
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Figure 33: Peak RE from 9 kHz to 30MHz-Perpendicula
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Figure 34: Peak RE from30MHz to 1GHz-Horizontal pohrization
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Figure 35: Peak RE from30MHz to 1GHz-Vertical polaization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deq) (cm) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
50.44 50.45 V] 209.70 110.00 5461 1,66 10.45 32.20 34.52 40.00 -5.48
5872 58.72 V] 206.00 152.00 5540 1.75 9.55 3218 34.52 40.00 -5.48
60.24 60.22 W] 193.00 100.00 57.05 1.75 9.42 3217 36.05 40.00 -3.95
138.48 138.38 H 179.90 254.00 5449 263 11.74 3205 3681 43.52 -6.71
14812 14812 H 166.00 203.00 50,05 274 12.20 32,04 3294 43.52 -10.58
241.04 241.05 H 183.40 143.00 52.53 346 12.26 3195 36.30 46.02 -8.72
Table 13: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 36: Average RE from 1GHz to 18GHz-Horizontalpolarization
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Figure 37: Average RE from 1GHz to 18GHz-Vertical plarization
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Figure 38: Peak RE from 1GHz to 18GHz-Horizontal ptarization
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Figure 39: Peak RE from 1GHz to 18GHz-Vertical polaization
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Figure 40: Average RE from 18GHz to 26.5GHz - Horiantal polarization
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Figure 41: Average RE from 18GHz to 26.5GHz - Vertal polarization
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Figure 42: Peak RE from 18GHz to 26.5GHz - Horizor#l polarization
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Figure 43: Peak RE from 18GHz to 26.5GHz - Verticapolarization
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Figure 44: Average RE from 26.5GHz to 40GHz - Horiantal polarization
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Figure 45: Average RE from 26.5GHz to 40GHz - Vertal polarization
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Figure 46: Peak RE from 26.5GHz to 40GHz - Horizor#l polarization
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Figure 47: Peak RE from 26.5GHz to 40GHz - Verticapolarization
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5.3.2.6.2 MID CHANNEL _5550MHz
13000 _‘————,___‘—‘—\
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Figure 48: Average RE from 9 kHz to 90 kHz —Paralle
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Figure 49: Average RE from 110 kHz to 490 kHz-Pard¢!
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Figure 50: Peak RE from 9 kHz to 30MHz—-Parallel
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Figure 51: Average RE from 9 kHz to 90 kHz-Perpendiular
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Figure 52: Average RE from 110 kHz to 490 kHz—Perpaicular
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Figure 53: Peak RE from 9 kHz to 30MHz—-Perpendicula
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Figure 54: Peak RE from30MHz to 1GHz-Horizontal pohrization
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Figure 55: Peak RE from30MHz to 1GHz-Vertical polaiization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dBuVv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
50.48 50.44 V] 254.20 100.00 5465 1.66 10.45 3220 34.56 40.00 -5.44
5592 56.00 V] 201.00 103.00 5227 171 9.83 3218 62 40.00 -8.38
58.76 58.73 W 25010 103.00 54.33 1.75 9.55 3218 3346 40.00 -6.54
73.20 73.16 V] 180.10 104.00 48,76 1.54 9.33 3215 2789 40.00 -1211
138.40 138.39 H 179.90 236.00 5482 263 11.74 3205 3714 43.52 -6.38
141.24 141.20 H 182.40 235.00 54 .68 258 11.83 32.05 3714 43.52 -6.38
151.56 151.58 H 179.60 208.00 48.72 2.78 12.37 32.04 32.83 43.52 -10.69
222.86 22277 H 328.00 128.00 46.07 333 13.03 3197 3046 46.02 -15.56
Table 14: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 56: Average RE from 1GHz to 18GHz-Horizontalpolarization
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Figure 57: Average RE from 1GHz to 18GHz-Vertical plarization
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Figure 58: Peak RE from 1GHz to 18GHz-Horizontal ptarization

60.0¢

T
| ——=—

0.0 £l

Electric Field Strength (dBuv/m)
&
g

: | MMWWWM w
ll]Gl]l]U. e (M) 10000.00 18000.00
Figure 59: Peak RE from 1GHz to 18GHz-Vertical polaization
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 54 of 99

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

INRN\NG

Product Qualfication & Compliance Planet

70.0

60.0f

w
S
=

.
S
=

e e i

|
|

Flectric Field Strength (dBpv/m)

20.0¢

10.0¢

0.0
18000.00 2650000
Freq (MHz)
g Limit (AVG) EMI (H)

Figure 60: Average RE from 18GHz to 26.5GHz - Horiantal polarization
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Figure 61: Average RE from 18GHz to 26.5GHz - Vertal polarization
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Figure 62: Peak RE from 18GHz to 26.5GHz - Horizor#l polarization
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Figure 63: Peak RE from 18GHz to 26.5GHz - Verticapolarization
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Figure 64: Average RE from 26.5GHz to 40GHz - Horiantal polarization
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Figure 65: Average RE from 26.5GHz to 40GHz - Vertal polarization
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Figure 66: Peak RE from 26.5GHz to 40GHz - Horizor#l polarization
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Figure 67: Peak RE from 26.5GHz to 40GHz - Verticapolarization
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5.3.2.6.3 HIGH CHANNEL _5700MHz
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Figure 68: Average RE from 9 kHz to 90 kHz —Paralle
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Figure 69: Average RE from 110 kHz to 490 kHz-Pard¢!
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Figure 70: Peak RE from 9 kHz to 30MHz—Parallel
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Figure 71: Average RE from 9 kHz to 90 kHz -Perpenitular
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Figure 72: Average RE from 110 kHz to 490 kHz—Perpaicular
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Figure 73: Peak RE from 9 kHz to 30MHz-Perpendicula
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Figure 74: Peak RE from30MHz to 1GHz-Horizontal pohrization
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Figure 75: Peak RE from30MHz to 1GHz-Vertical polaization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dByY) (dB) (dB) (d8) (dBuV/m) | (dBuV/m) (dB)
50.48 50.44 V] 182.40 150.00 5380 1.66 10.45 32.20 3370 40.00 -6.30
56.04 56.01 W] 206.00 201.00 4761 1.71 9.83 3218 2697 40.00 -13.03
5892 58.66 Vi 250.90 100.00 5290 175 9.55 3218 3203 40.00 -7.97
138.48 138.37 H 180.00 238.00 5485 263 11.74 3205 3718 43.52 -6.34
141.20 141.18 H 169.20 244.00 5496 268 11.83 32.05 3743 43.52 -6.09
143.32 143.29 H 162.00 220,00 53.36 270 11.95 32.05 3596 43.52 -7.56
22207 222.04 V] 2740 105.00 5014 334 13.06 3197 34.56 46.02 -11.46
Table 15: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 76: Average RE from 1GHz to 18GHz-Horizontalpolarization
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Figure 77: Average RE from 1GHz to 18GHz-Vertical plarization
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Figure 78: Peak RE from 1GHz to 18GHz-Horizontal ptarization
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Figure 79: Peak RE from 1GHz to 18GHz-Vertical polaization
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Figure 80: Average RE from 18GHz to 26.5GHz - Horiantal polarization
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Figure 81: Average RE from 18GHz to 26.5GHz - Vertal polarization
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 65 of 99

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

INRN\NG

Product Qualfication & Compliance Planet

70.0

60.0f

w
S
=

.
S
=

w
S
=

Flectric Field Strength (dBpv/m)

20.0¢

10.0¢

0.0f
18000.00

Avg Limit

2650000
Freq (MHz)

(PEAK) EMI (H)

Figure 82: Peak RE from 18GHz to 26.5GHz - Horizor#l polarization
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Figure 83: Peak RE from 18GHz to 26.5GHz - Verticapolarization
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Figure 84: Average RE from 26.5GHz to 40GHz - Horiantal polarization
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Figure 85: Average RE from 26.5GHz to 40GHz - Vertal polarization
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Figure 86: Peak RE from 26.5GHz to 40GHz - Horizor#l polarization
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Figure 87: Peak RE from 26.5GHz to 40GHz - Verticapolarization
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5.3.2.7RESULT (SUPPORTING GRAPHS / DATA) FOR 10MHZ
5.3.2.7.1 Low CHANNEL _5485MH z
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Figure 88: Average RE from 9 kHz to 90kHz—Parallel
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Figure 89: Average RE from 110 kHz to 490 kHz-Pard¢!
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Figure 90: Peak RE from 9 kHz to 30MHz—Parallel
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Figure 91: Average RE from 9 kHz to 90kHz-Perpendialar
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Figure 92: Average RE from 110 kHz to 490 kHz—Perpaicular
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Figure 93: Peak RE from 9 kHz to 30MHz-Perpendicula
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Figure 94: Peak RE from30MHz to 1GHz-Horizontal pohrization
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Figure 95: Peak RE from30MHz to 1GHz-Vertical polaization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dByY) (dB) (@B) (d8) (dBuV/m) | (dBuV/m) (dB)
50.48 50.43 V] 216.80 117.00 5536 1.66 10.45 32.20 35.26 40.00 -1.74
58.76 58.71 W] 210.00 109.00 54.07 1.75 9.55 3218 3319 40.00 -6.81
60.24 60.19 W 221.50 100.00 55.24 1.75 9.42 3217 34.24 40.00 -5.76
64.80 64.80 V] 234,60 156.00 54.02 1.86 9.46 3216 3318 40.00 -6.82
14332 143.33 H 180.00 234.00 5370 270 11.95 32.05 3630 43.52 -1.22
24168 241.64 H 18250 143.00 52.68 347 12.23 31.85 3643 46.02 -9.59
308.76 308.86 H 283.60 100.00 4580 381 14.69 3180 3549 46.02 -10.53
Table 16: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 96: Average RE from 1GHz to 18GHz-Horizontalpolarization
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Figure 97: Average RE from 1GHz to 18GHz-Vertical plarization
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Figure 98: Peak RE from 1GHz to 18GHz-Horizontal ptarization
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Figure 99: Peak RE from 1GHz to 18GHz-Vertical polaization
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Figure 100: Average RE from 18GHz to 26.5GHz - Horiontal polarization
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Figure 101: Average RE from 18GHz to 26.5GHz - Veital polarization
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Figure 102: Peak RE from 18GHz to 26.5GHz - Horizaotal polarization
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Figure 103: Peak RE from 18GHz to 26.5GHz - Vertidgolarization
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Figure 104: Average RE from 26.5GHz to 40GHz - Horiontal polarization
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Figure 105: Average RE from 26.5GHz to 40GHz - Veital polarization
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Figure 106: Peak RE from 26.5GHz to 40GHz - Horizotal polarization
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Figure 107: Peak RE from 26.5GHz to 40GHz - Vertidgolarization
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5.3.2.7.2 MID CHANNEL _5550MHz
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Figure 108: Average RE from 9 kHz to 90kHz—Parallel
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Figure 109: Average RE from 110 kHz to 490 kHz-Pailéel
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Figure 110: Peak RE from 9 kHz to 30MHz—Parallel
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Figure 111: Average RE from 9 kHz to 90kHz-Perpendiular
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 80 of 99

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

INRN\NG

Product Qualification & Compliance Planet

130,00

12000

100.00

60.00

Flectric Field Strength (dBpv/m)

40.00

20,00

80.00

-0.00

-10.00

0.

1100

(AVG) EMI (V) Frea i) Limit
Figure 112: Average RE from 110 kHz to 490 kHz—Pemgndicular
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Figure 113: Peak RE from 9 kHz to 30MHz-Perpendicidr
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Figure 114: Peak RE from30MHz to 1GHz-Horizontal pdarization
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Figure 115: Peak RE from30MHz to 1GHz-Vertical polaization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dByY) (dB) (@B) (d8) (dBuV/m) | (dBuV/m) (dB)
50.48 50.43 V] 230.00 100.00 5614 1.66 10.45 32.20 36.05 40.00 -3.95
51.08 51.07 W] 226.30 100.00 52.59 1.66 10.37 32.20 3243 40.00 -1.57
5892 58.70 Vi 234,50 103.00 5463 175 9.55 3218 3375 40.00 -6.25
138.40 138.42 H 180.10 244.00 54.94 263 11.74 3205 3127 43.52 -6.25
141.20 141.17 H 179.90 219.00 5467 268 11.83 32.05 3713 43.52 -6.39
151.60 151.56 H 17010 192.00 5013 278 1237 32.04 33.24 43.52 -10.28
257.96 258.05 H 348.20 136.00 5083 3.54 1235 3194 34.79 46.02 -11.23
Table 17: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 116: Average RE from 1GHz to 18GHz-Horizontapolarization
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Figure 117: Average RE from 1GHz to 18GHz-Verticapolarization
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Figure 118: Peak RE from 1GHz to 18GHz-Horizontal plarization
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Figure 119: Peak RE from 1GHz to 18GHz-Vertical patrization
| Report Number DOJ 1513TEL708-A1 | EMC TEST REPORT | Pag 84 of 99

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

INRN\NG

Product Qualfication & Compliance Planet

70.0

60.0f

w
S
=

.
S
=

W

w
8
=

Flectric Field Strength (dBpv/m)

20.0¢

10.0¢

0.0
18000.00 2650000
Freq (MHz)
g Limit (AVG) EMI (H)

Figure 120: Average RE from 18GHz to 26.5GHz - Horiontal polarization
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Figure 121: Average RE from 18GHz to 26.5GHz - Veital polarization
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Figure 122: Peak RE from 18GHz to 26.5GHz - Horizatal polarization
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Figure 123: Peak RE from 18GHz to 26.5GHz - Vertidgolarization
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Figure 124: Average RE from 26.5GHz to 40GHz - Horiontal polarization
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Figure 125: Average RE from 26.5GHz to 40GHz - Veital polarization
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Figure 126: Peak RE from 26.5GHz to 40GHz - Horizotal polarization
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Figure 127: Peak RE from 26.5GHz to 40GHz - Vertidgolarization
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Figure 128: Average RE from 9 kHz to 90kHz—Parallel
13000
12000
—_— ]
100.00

80.00

60.00

Flectric Field Strength (dBpv/m)

40.00

20,00

-0.00

-10.00
01100 0.4

Freq (MHz)
(AVG) EMI (V) Limit

Figure 129: Average RE from 110 kHz to 490 kHz-Pailéel
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Figure 130: Peak RE from 9 kHz to 30MHz-Parallel
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Figure 131: Average RE from 9 kHz to 90kHz-Perpendiular
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Figure 132: Average RE from 110 kHz to 490 kHz—Pemgndicular
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Figure 133: Peak RE from 9 kHz to 30MHz-Perpendicidr
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Figure 134: Peak RE from30MHz to 1GHz-Horizontal pdarization
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Figure 135: Peak RE from30MHz to 1GHz-Vertical polaization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dBuVv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
5044 50.46 V] 250.40 134.00 55.27 1.66 10.45 3220 3518 40.00 -4.82
60.24 60.23 V] 231.70 100.00 5760 1.76 9.42 3217 3661 40.00 -3.39
70.80 70.81 Vi 179.90 100.00 53.85 195 9.46 3215 3311 40.00 -6.89
85.36 85.35 V] 1510 100.00 53.70 213 9.02 3212 3273 40.00 -1.271
138.40 138.43 H 17410 226.00 5451 263 11.74 3205 36.83 43.52 -6.69
141.20 141.19 H 180.30 243.00 5462 258 11.83 32.05 37.08 43.52 -6.44
208.00 207.96 Vi 357.70 100.00 49.26 3.26 13.70 31.99 34.23 43.52 -9.29
258.36 258.29 H 180.00 129.00 53.02 3.55 1237 3194 37.00 46.02 -9.02
Table 18: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 136: Average RE from 1GHz to 18GHz-Horizontapolarization
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Figure 137: Average RE from 1GHz to 18GHz-Verticapolarization
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Figure 138: Peak RE from 1GHz to 18GHz-Horizontal plarization
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Figure 139: Peak RE from 1GHz to 18GHz-Vertical parization
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Figure 140: Average RE from 18GHz to 26.5GHz - Horiontal polarization
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Figure 141: Average RE from 18GHz to 26.5GHz - Veital polarization
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Figure 142: Peak RE from 18GHz to 26.5GHz - Horizatal polarization
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Figure 143: Peak RE from 18GHz to 26.5GHz - Vertidgolarization
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Figure 144: Average RE from 26.5GHz to 40GHz - Horiontal polarization
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Figure 145: Average RE from 26.5GHz to 40GHz - Veital polarization
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Figure 146: Peak RE from 26.5GHz to 40GHz - Horizotal polarization
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Figure 147: Peak RE from 26.5GHz to 40GHz - Vertidgolarization

(PEAK) EMI (V) Avg Limit

Note:

QP EMI (dB:V/m) = QP Trace (dBV) + Cable (dB) + Transducer (dB/m) — Preamp (dB)
QP Margin (dB) = QP EMI (dBV/m) — Limit (d&V/m)

Avg EMI (dB:V/m) = Avg Trace (dBV) + Cable (dB) + Transducer (dB/m) — Preamp (dB)
Avg Margin (dB) = Avg EMI (dBV/m) — Limit (d&V/m)

5.3.2.8RESULT
Radiated Emissions from the EUT avighin the specified Limit line.
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APPENDIX | — ACRONYMS

dBuVv Decibel micro Volts
EUT Equipment Under Test
FCC Federal Communications Commission
GHz Giga Hertz
kHz Kilo Hertz
LISN Line Impedance Stabilization Network
MHz Mega Hertz
QP Quasi Peak
END OF REPORT
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