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Table 23: Quasi Peak table for RE from 9 kHz to Bl PerpendiCular............ccccuiiiiiiiiiiiieee e 75
Table 24: Radiated Emission — Quasi Peak table MIBA 10 1 GHZ........cccoooii i 6.7
Table 25: Quasi Peak table for RE from 9 kHz to BIM Parallel ... 84
Table 26: Quasi Peak table for RE from 9 kHz to BOM PerpendiCular.................eeeiiiiiiiiiiimiiiiiiiieieeee e 85
Table 27: Radiated Emission — Quasi Peak table MIBA1t0 1 GHZ.........cccooooeiiiiiiiiiiiiiccee e . 8
Table 28: Quasi Peak table for RE from 9 kHz to BIM Parallel.............oouviiiiiiii e 95
Table 29: Quasi Peak table for RE from 9 kHz to BOM PerpendiCular.................eeviiiiiimiiiaiiiiiiiiiiieeee s 97
Table 30: Radiated Emission — Quasi Peak table MIBRt0 1 GHZ........coooiiiiiiiiiiiiieceiee e eeaaaans 8.9
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1 TEST REPORT SUMMARY

Applicant Cambium Networks
Manufacturer Gemtek Electronics (ChangSHU) Co.
Equipment Under Test | 5GHz ePMP Integrated Radio and 5GHz ePMP ConneetbRadio
Model C058900P072A, C058900C072A, C058900P062A, CO5896RA0
Type of test Serial no. Wi-Fi MAC Ethernet MAC
Serial number Radiated AE50013121 000456F802AD 000456F802AC
Conducted AE50013121 000456F802AD 000456F802AC
Date of Submission 20" Apr 2015
Date of Test 20" Apr 2015 to 09 May 2015
Venue of Test Tarang Lab
Applicable FCC Section RSS Rule part Description Results
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
RSS-Gen. Issue 4,§15_209 RSS-Gen, 7.1.2 Radiated Emissions test PASS
Nov 2014
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 8 of 106 |
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5GHz ePMP Integrated Radio and 5GHz ePMP Connectared Radiowas tested by Tarang Lab as per the standards that
are listed in the table above. Based on the ob8ensaduring the test and interpretations by Tarkathg 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 thereaae modifications / additions / removals to thedweare or software or end
use atmosphere to the product tested. This repalit ot be modified or in any way revised unldss expressly permitted
and endorsed by Tarang lab, through a duly authdrizpresentative. Particulars on Manufacturer gpfer / Product

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

equipment under test.

Customer acknowledges that this is a test repattrem a certificate to gain market access for ttoaglpct. 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 by Approved by
7 ) AL . N
e  Agieh ok
| ? o
Subhendu Harsha Sainath 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
* 47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
e RSS-Gen, Issue 4, Nov 2014

2.2 TEST FACILITY DETAILS

All the tests were carried out at Tarang — Prodpuatlification and Compliance Planet located at Wipr
Limited, SJP2, Dodda Kanelli, Sarjapur road, BaogalKarnataka, India. 560035.

Following are the accreditation and listing detéoisTarang.

Accreditation / Listing body Registration / Company/ Certificate Number
ISO 17025 Accreditation Cer‘Fificate Numper.:T-1533 and T-1534(NABL)
http://www.nabl-india.org/
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 3metel .968 dB

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

Radiated Emission from 1 GHz to 18 GHz at 3meter 4.1412 dB

Radiated Emission from 18 GHz to 40 GHz at 3meter4.878 dB

Conducted Emission from 150 kHz to 30MHz +2.1%d
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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 acgeasories are checked periodically to ensure acgur

3.2 EQUIPMENTS USED

Name of Equipment Manufacturer Model No Serial No @libration Due
EMI Test Receiver R&S ESUS8 100324 10" Mar 2016
EMI Test Receiver R&S ESIB40 100306 "0@ct 2015
Hybrid Log Periodic Antenna| TDK HLP-3003C 130334 "2kl 2015
Pre-Amplifier SONOMA 310 270817 3May 2015
V-LISN SME NNLK 8128 8128-243 08Aug 2015
Pulse Limiter Impuls-Bergrelzer| ESH3-Z2 101260 " Rbar 2016
Double Ridged BB Horn SME BBHA 9120D 9120D 688 ™M@%ug 2015
Broadband Horn Antenna SME BBHA 9170 9170 336 " Npv 2015
Preamplifier TDK RF solutions| PA 02 100008 Say 2015
Preamplifier TDK RF solutions| Preamp 2007331 " Nov 2015
Preamplifier TDK RF solutions | Preamp 2007332 " Nov 2015
Active Loop Antenna ETS Lindgren 6507 00104711 " Zpr 2015
. _ WTRCJV8-
]:Ii-lil(:rable Band reject/Notch }/r\]lsfilrrljvr\;rgnrlts _— 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 Fixexiitdoor 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 Cdomsed Radio was configured with test software and
configured to have the following settings during tlourse of testing:

*  40MHz modulation bandwidth
o0 Rate - HT40,
0 54Mbps OFDM, MCS15 /270 Mbps
o Interframe spacing is tx100
0 Txgainis 90 for Radiated Emissions & Conducteddsions testing

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

The unit was continuously monitored for transmissising an auxiliary antenna during the radiatetste

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 InteTection Unshielded
Cable - 2 Cat. 5E_Ethernet cable 2 meter Interoctiore Unshielded
Cable - 3 RF cable (5Q) 0.125 meter Interconnection Shielded
Cable - 4 Power Cord 0.8 meter Power Unshielded
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 12 of 106 |
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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 (120 //0Hz). 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 | o \15n G PSA15M-300 (AP) NOOO900LOO01A
Compatible

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

5.1.2 TEST SETUP DETAILS

Dzl 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 durimg the tests

5.1.3 ACCESSORIES

Name of the Equipment Manufacturer Model Number Seral Number
Laptop Wipro Technologies Ltd  WLG7E1100 1221
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 13 of 106 |
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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
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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

150 kHz 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, Quasi peak and Average
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 53.0 %
Tested By Subhendu
Test Date 08" May 2015
5.3.1.2LIMITS
5.3.1.21 LIMITS FOR POWER LINES
. Quasi Peak Limit | Average Limit
Standard Reference section| Frequency range (dBuV/m) (dBuV/m)
TSRO 1520
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 fregee
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5.3.1.3TEST SETUP

ertical Ground Plane
EUT

0.4m from WCP

0.8m EUT Power Cable
EMI Receiver

Simgle Phase Filtered Fower
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 Emissiomtest

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

The Conducted Emission test was performed in teedige with a horizontal ground reference plané 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 chabgel?0 V / 60Hz AC supply and made operational
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5.3.1.5RESULT (SUPPORTING GRAPHS / DATA) FOR 40 MHZ MODULA TION
BANDWIDTH

5.3.151 Low CHANNEL _5280MH z

[
£ w0 gy \V\/JVM il
'—? 200 VN"M\ 4 WWN fu_ ‘IMM ok , {1
= i W Vuﬂ T I W
’ 015 100 e () 10.00 30.00
(PEAK) EMI (N) QP Limit
Figure 3: CE graph from 150 kHz to 30MHz using Pealdetector - Neutral
--...__._‘_
500 o
5 w00 “’W oy a W
A |y MMW Ml
K 30'00"*EAWW‘WM‘MWMWW+
' 015 1.00 e () 10.00 30.00
QP Limit (PEAK) EMI (L1)
Figure 4: CE graph from 150 kHz to 30MHz using Pealdetector - Line
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Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP} Limit (QP) Margin QPL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBpV) (dBpv) (dB)
0.154] 0150 N 37.48] 10.11] 0.10| 0.00 47.69 65.98 -18.29]
0.154] 0152 L1 37.08] 10.11] 0.00) 0.07 47.25 65.91 -18.66|
0.350] 0351 % 31.21] 10.10| 0.00 0.086] 4138 58.94 -17.57]
3.102] 3107 L1 24,45 1011 0.00, 0.10] 34,66 56.00 -21.34]
3.230| 3.236 N 22.10] 10.11] 0.14] 0.00 3235 56.00 -23.65]
17.694 17.694 N 28.54] 10.37] 0.34) 0.00 39.26 60.00 -20.74
17,694 17,693 % 2787 10.37] 0.00 0.30] 38.54 650.00 -21 46|
18.242 18.244 N 31.52] 10.38] 0.35 0.00] 42.25 60.00 -17.75]
18.242 18.243 L1 30.65] 10.38] 0.00] 0.30 4133 60.00 -18.67|
19.710 19.709 N 31.15] 10.40] 0.37| 0.00 4191 60.00 -18.09]
19.710 19.710 % 2972 10.40] 0.00 0.32] 40.44 60.00 ~10.56|
20.258 20.258 N 29.33] 1041 0.37, 0.00] 4011 60.00 -19.89]
20,258 20.258 L1 2317 1041 0.00, 0.32] 38.90 8000 -21.10]
23130 23129 N 31.94] 10.48| 0.38] 0.00 42.80 60.00 -17.20]
23130 23128 1 31.49] 10.48] 0.00 0.35 4232 60.00 -17.68]
Table 1: Quasi peak table for CE from 150 kHz to 3PIHz — Line & Neutral
80.0¢
70.01
60.01
-—____\\
50.01
2 w00
E
=
M N |
§ 200 .||M\h,
200 ;/M W WMA%\ | T wv
v LI ‘ ‘ ™ [
10.0(
0.0
-10.0¢
015 100 10.00 30,00
Freq (MHz)
(AVG) EMI (N) (AVG) Limit

Figure 5: CE graph from 150 kHz to 30MHz using Aveage detector - Neutral
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E
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Figure 6: CE graph from 150 kHz to 30MHz using Aveage detector - Line
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0.154, 0150 N 2192 1011 010 0.00) 3813 55.98 -17.85)
0.154] 0152 L1 27.32 1011 0.00, 0.07] 37.50 55.01 -18.41]
0.350] 0.351 L1 25.22 10.10] 0.00, 0.06] 35.38 48.94 -13.56]
3.102 3107 L1 16.18 1011 0.00 010 2638 46.00 -19.62)
3.230 3.236 N 14.10 1011 014 0.00 2435 46.00 -21.65)
17.694 17.604 N 25.22) 10.37] 0.34) 0.00] 3594 50.00 -14.06]
17.694 17.693 L1 2485 10.37] 0.00, 0.30] 3532 50.00 -14.68|
18.242 18244 N 2174 10.38 0.35 0.00) 3847 50.00 -11.53]
18.242 18.243 L 21.00 10.38 0.00 0.30 37.69 50.00 -12.31]
19.710 19.709 N 26.86/ 10.40] 0.37, 0.00] 3762 50.00 -12.38]
19.710 19.710 L1 25.54 10.40] 0.00, 0.32] 36.26 50.00 -13.74]
20.258 20.258 N 25486 1041 037 0.00) 365.24 50.00 13.76|
20.258 20.258 L 24.57 1041 0.00 032 3530 50.00 -14.70)
23130 23129 N 29.38] 10.48] 0.38, 0.00] 40.24 50.00 -9.76
23130 23128 L1 2888 1043 0.00 0.35] 3971 50.00 -10.29]

Table 2: Average table for CE from 150 kHz to 30MHZz Line & Neutral
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5.3.1.5.2 MID CHANNEL _5300MH z
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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
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Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBpV) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0.150] 0.150 N 36.40] 1011 0.10, 0.00] 46.60 85.97 -19.37]
0.150] 0.150 L1 36.29] 1011 0.00, 0.07] 46.47 56.00 -19.53]
0.350 0.353 L1 31.01 10.10, 0.00 0.0 4117 58.90 -17.73
3054 3.049 L 2517 1011 0.00 010 3538 56.00 -20.62)
3.078] 3.082 N 24562 10.11] 013 0.00] 34,86 56.00 -21.14]
17.694 17.693 N 28.22 10.37] 0.34 0.00] 38.94 650.00 -21.06]
17.694 17.694 L1 2177 10.37, 0.00 0.30 3845 50.00 -21.55)
18.242 18.244 N 31.07 10.38 035 0.00 41.80 60,00 -18.20)
18.242 18.244 L1 30.06] 10.38] 0.00, 0.30] 40.74 60.00 -19.26|
19.710 19.710 N 31.71] 10.40] 0.37, 0.00] 4247 60.00 -17.53]
19.710 19.709 L1 30.52 1040 0.00 032 4124 650.00 —18.7E|
20.258 20.258 N 29.31 1041 037 0.00) 40.09 50.00 -19.91|
20.258 20259 L 28.28 1041 0.00 032 39.01 60,00 -20.99]
23130 23128 N 32.00 1048 0.38, 0.00] 4286 60.00 -17.14]
23130 23128 L1 31.59] 1043 0.00 0.35] 4242 50.00 —17.58|
Table 3: Quasi peak table for CE from 150 kHz to 30IHz — Line & Neutral
80.0(
70.0
60.0
-—__‘;________
50.0
£ s i ‘ \‘
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£ Jas |
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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
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0.150 0150 N 2111 1011 010 0.00) 3731 55.97 -18.66)
0.150] 0.150 L1 27.23] 1011 0.00, 0.07] 37.40 56.00 -18.60|
0.350] 0.353 L1 24.76) 10.10] 0.00, 0.06] 3493 48.90 -13.97]
3.054 3.049 L1 16.90 1011 0.00 010 2712 46.00 -18.88)
3.078 3.082 N 1642 1011 013 0.00 2667 46.00 -19.33]
17.694 17.603 N 2502 10.37] 0.34) 0.00] 35.74 50.00 -14.26]
17.694 17.694 L1 24.59] 10.37] 0.00, 0.30] 35.27 50.00 -14.73]
18.242 18244 N 2743 10.38 0.35 0.00) 3816 50.00 -11.84]
18.242 18.244 L 26.55 10.38 0.00 0.30 37.24 50.00 -12.76)
19.710 19.710 N 2744 10.40] 0.37, 0.00] 38.20 50.00 -11.80]
19.710 19.709 L1 26.40] 10.40] 0.00, 0.32] 3712 50.00 -12.88|
20.258 20.258 N 25.66 1041 037 0.00) 36544 50.00 13.56|
20.258 20259 L 24380 1041 0.00 032 3553 50.00 -14.47)
23130 23128 N 29.50] 10.48] 0.38, 0.00] 40.36 50.00 -9.64
23130 23128 L1 29.01] 1043 0.00 0.35] 39.84 50.00 -10.16]

Table 4: Average table for CE from 150 kHz to 30MHZz Line & Neutral
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5.3.1.53 HIGH CHANNEL _5320MH z
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Figure 11: CE graph from 150 kHz to 30MHz using Peadetector - Neutral
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Figure 12: CE graph from 150 kHz to 30MHz using Peladetector - Line
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Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBpV) (dBpv) (dB)
0.154] 0151 N 35.63] 10.11] 0.10| 0.00 45.83 65.92 -20.09]
0.154] 0150 L1 35.73] 10.11] 0.00] 0.07 4591 65.98 -20.07|
0.180] 0182 % 32.56) 1011 0.00 0.07] 4273 64.41 -21 57|
0.350] 0.352 [} 31.26] 10.10] 0.00 0.086] 4142 58.92 -17.50]
1.394] 1393 L1 23.92] 10.12] 0.00] 0.08 3412 56.00 -21.88|
3.030| 3.033 L1 25.32] 10.11] 0.00] 0.10 35.53 56.00 -20.47|
19.710 19.709 N 33.36] 10.40| 0.37] 0.00 4412 60.00 -15.88|
19.710 19.709 % 3237, 10.40] 0.00 0.32] 43.09 650.00 -16.91]
20,258 20.258 N 34.09( 1041 0.37, 0.00] 44,87 50.00 -15.13]
20.258 20.258 L1 32.98] 10.41] 0.00) 0.32 4371 60.00 -16.29|
21.662 21.663 N 35.50] 10.44] 0.38| 0.00 46.32 60.00 -13.68|
21662 21,663 % 3431 10.44] 0.00 0.34] 45.09 650.00 -14.91]
22458 22457 N 3366 1046 0.38 0.00] 44,50 60.00 -15.50]
22.886 22.884 N 33.36] 10.47] 0.38| 0.00 44.22 60.00 -15.78]
23130 23129 N 37.68] 10.48| 0.38] 0.00 48.54 60.00 -11.46|
23130 23129 1 36.66] 10.48] 0.00 0.35 47.50 60.00 -12.50]
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
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0.154, 0151 N 26.60 1011 010 0.00) 36.81 55.92 -19.11]
0154 0150 L 2702 1011 0.00 0.07, 37.20 55.98 -18.78]
0.180] 0182 L1 18.29] 1011 0.00, 0.07] 2847 54.41 -25.94]
0.350] 0.352 L1 25,09 10.10] 0.00 0.08] 35.25 48.92 -13.67|
1.394, 1.393 L1 16.98 1012 0.00 0.08 2718 46.00 -18.82)
3.030 3033 L 17.22 1011 0.00 010 2743 46.00 -18.57|
19.710 19.709 N 29.81] 10.40] 0.37, 0.00] 40.58 50.00 -9.42
19.710 19.709 L1 2883 10.40] 0.00 0.32] 39.55 50.00 -10.45]
20.258 20.258 N 30.53 1041 037 0.00) 4130 50.00 -8.70
20.258 20.258 L 2949 1041 0.00 032 40.22 50.00 -9.78
21.662 21.663 N 3231 1044 0.38, 0.00] 4313 50.00 -6.87)
21.662 21,663 L1 3112 1044 0.00 0.34] 4191 50.00 -8.09
22458 22457 N 30.50 1048 0.38 0.00) 4134 50.00 -8.66
22886 22884 N 3014 1047, 0.38 0.00 40.99 50.00 -9.01
23130 23129 N 34.78) 1048 0.38, 0.00] 45.64 50.00 -4.36
23130 23129 L1 3382 1043 0.00 0.35] 44,65 50.00 -5.35

Table 6: Average table for CE from 150 kHz to 30MHZz Line & Neutral
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5.3.1.6RESULT (SUPPORTING GRAPHS / DATA) FOR 10 MHZ MODULA TION
BANDWIDTH

5.3.16.1 Low CHANNEL _5265MH z

[
50.0( \/ﬂ
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E] = T LS i Py
’ 015 100 e () 10.00 30.00
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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 Peadetector - Line
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 26 of 106

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



WIPRO

Applying Thought

G

Praduct Qualification & Compliance Planet

Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
0154 0151 N 3695 1011 010 0.00 4715 6597 -18.82)
0.166 0158 5] 3573 1011 0.00 0.07 4593 B85.57 -19.64)
0350 0348 1 3185 1010 0.00] 0.06 4182 59.06 -17.25]
3048 3040 u 2471 1041 0.00] 010 3492 56.00 -21.08]
3.086 3.084 N 2458 1011 013 0.00 3482 56.00 -21.18]
17.694 17.693 N 197 10.37, 0.34 0.00 12,69 60.00 -47.31]
17.694 17.697 1 4.46) 1037 0.00] 0.30 1513 60.00 -44 87|
18.242 18.250 N 133 1033 0.35] 0.00 12,68 60.00 -47.34)
18.242 18239 5} 5.39 10.38 0.00 0.30 16.07 60.00 -43.93]
19.7110 19.711 N 517 1040 0.37 0.00 1593 60.00 -44.07)
19.710 19712 1 6.77, 10.40 0.00] 032 1749 60.00 -42.51]
20.258 20.259 N 995 1041 037, 0.00 2073 60.00 -39.27]
20.258 20.266 u 9.70) 1041 0.00] 032 2043 60.00 -39.57|
23130 23125 N 16.74 1048 0.38 0.00 27.60 60.00 -32.40]
23130 23125 5] 1579 1048 0.00 0.35 2662 50.00 -33.3§]
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
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBuv) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
0154 0151 N 2783 1011 0.10] 0.00 3784 55.97 -1813]
0.166 0158 5} 21.38 1011 0.00 0.07 31.56 55.57 -24.01]
0.350, 0.346 5} 2599 10.10, 0.00 0.06 3615 49.06 -12.91]
3.048 3.040 1 17.01 1011 0.00] 010 2723 46.00 -18.77]
3.088 3084 N 16.71 1041 013] 0.00 26.96 46.00 -19.04]
17.694 17.693 N -4.79) 10.37, 0.34 0.00 503 50.00 -44.07)
17.694 17.697 5} -1.99] 10.37, 0.00 0.30 8.69 50.00 -41.31]
18.242 18.250 N -4.34) 1033 0.35] 0.00 589 50.00 -44 11|
18.242 18.239 u -080) 1038 0.00] 0.30 9.89 50.00 -40.11]
19.710 18711 N -0.74) 1040 037 0.00 10.03 50.00 -39.97)
19.7110 19.712 5} 091 1040 0.00 032 1162 50.00 -38.38]
20.258 20.259 N 411] 1041 037, 0.00 1488 50.00 -35.11]
20.258 20.266 u 394 1041 0.00] 032 14,67 50.00 -35.33]
23130 23125 N 10.72 1048 0.38 0.00 2157 50.00 -28.43)
23130 23125 5] 9.78 1048 0.00 0.35 2061 50.00 -29.39]

Table 8: Average table for CE from 150 kHz to 30MHZz Line & Neutral
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5.3.1.6.2 MID CHANNEL _5300MH z
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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 Peadetector - Line
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Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBpV) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0150 0151 N 3773 1011 0.10) 0.00 4793 6594 1800
0150 0153 i 3745 1011 0.00 0.07 4753 65.83 1820
0350 0347 5 141 1010 0.00 006 4158 50.03 1745
3054 3051 [ 2532 1041 0.00 010 3553 56.00 2047
3078 3.082 N 3188 1011 013 0.00 3512 56.00 3088
17.604] 17604 N 7933 1037 034 0.00 4005 60.00 1985
17604 17604 5 64 1037 0.00 030 EEER 5000 2068
18247 18.243 N 3140 1038 0.35 0.00 4213 5000 178
18347 18343 1 3063 1038 0.00 030 131 60.00 1869
19.710] 19709 N 3339 1040 037 0.00 4416 60.00 5.8
19.710) 19709 5 3242 1040 0.00 032 [ERT] 6000 1686
20258 20258 N 3414 1041 037 0.00 492 50.00 1508
0358 20358 [ 3305 1041 0.00 032 4378 60.00 1622
73130 23129 N 3794 1048 0.3 0.00 4880 000 1120
22130 22129 i 3676 1048 0.00 035 4759 60.00 1241
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
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EML (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
0.150 0151 N 2794 1011 010 0.00) 3815 55.94 -17.80)
0.150] 0153 L1 26.10] 1011 0.00, 0.07] 36.28 55.83 -19.55]
0.350] 0.347 L1 25.73] 10.10] 0.00, 0.06] 35.89 49.03 -13.14]
3.054 3.051 L1 17.35 1011 0.00 010 27.56 46.00 -18.44)
3.078 3.082 N 17.03 1011 013 0.00 2727 46.00 -18.73]
17.694 17.604 N 25.97) 10.37] 0.34) 0.00] 36.69 50.00 -13.31]
17.694 17.694 L1 25.33] 10.37] 0.00, 0.30] 36.00 50.00 -14.00]
18.242 18243 N 2735 10.38 0.35 0.00) 38.68 50.00 -11.32)
18.242 18.243 L 2119 10.38 0.00 0.30 3787 50.00 -12.13]
19.710 19.709 N 29.85) 10.40] 0.37, 0.00] 40.61 50.00 -9.39
19.710 19.709 L1 2834 10.40] 0.00, 0.32] 39.55 50.00 -10.45]
20.258 20.258 N 30.55 1041 037 0.00) 4133 50.00 -3.67
20.258 20.258 L 2949 1041 0.00 032 40.22 50.00 -9.78
23130 23129 N 35.05] 10.48] 0.38, 0.00] 45.90 50.00 -4.10
23130 23129 L1 33.87| 1043 0.00 0.35] 44.70 50.00 -5.30

Table 10: Average table for CE from 150 kHz to 30MHK — Line & Neutral
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5.3.1.6.3 HIGH CHANNEL _5335MH z
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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 Peadetector - Line
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Freq Freq (Max) Line (QP) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (QP) EMI (QP) Limit (QP) Margin QPL
(MHz) (MHz) (dBpv) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
0.154] 0.151 N 36.24] 1011] 010 0.00] 16.45 65.05 -19.50
0.154 0152 [ 3639 1041] 0.00 0.07] 4653 65.90 19.37
0180 0165 1 3483 1011 0.00] 0.07 45.01 65.23 -20.22)
0350 0348 u 31.78 1040 0.00] 0.06 4192 59.01 -17.09]
1394] 1395 5] 3301 10.2] 0.00 0.0§) 3320 56.00 2280
3.030] 3031 [ 24.90) 1041] 0.00 0.10] 3512 56.00 20.88
19.710 19.716 N 519 1040 037 0.00) 1596 60.00 ~44.04
19.710 19.710 1 6.65) 1040 0.00] 032 17.36 60.00 -42.64]
20.258 20.266 N 9.32 1041 037, 0.00 2010 60.00 -39.90)
20.258 20.265 [ 397 1041] 0.00 037 19.70 60.00 -40.30
21662 21,65 N 740 1044 038 0.00] 1822 60.00 4178
21.662 21670 1 763 1044 0.00] 0.34 1841 60.00 —41.59|
22458 22465 N 12.53 1048 0.38] 0.00 2337 60.00 -36.63]
32836 22883 N 15.54] 1047, 038 0.00) 2639 60.00 3361
23130 23132 N 16.54) 1048 038 0.00] 2740 60.00 3260
23130 23126 [ 1555 1048] 0.00 035 2638 60.00 3362
Table 11: Quasi peak table for CE from 150 kHz to @BMIHz — 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
Freq Freq (Max) Line (AVG) Trace Pulse Limiter+ Cable Transducer N Transducer L1 (AVG) EMI (AVG) Limit (AVG) Margin AVL
(MHz) (MHz) (dBuV) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
0154 0151 N 2717 1011 0.10] 0.00 3738 55.85 -18.57|
0154 0152 u 26.74 1041 0.00] 0.07 3691 55.80 -18.99|
0180 0.165 5} 2018 1011 0.00 0.07 3036 55.23 -24.87)
0.350, 0.348 5} 26.05 10.10, 0.00 0.06 3621 49.01 -12.80]
1394 1395 1 16.72 1012 0.00] 0.08 2691 46.00 -19.09]
3.030 3031 u 16.95 1011 0.00] 0.10 2718 46.00 -18.84]
19.710 19.716 N -041] 1040 037] 0.00 985 50.00 -40.15]
19.7110 19.710 5} 0.76 1040 0.00 032 1147 50.00 -38.53]
20.258 20.266 N 3.34 1041 0.37 0.00 1412 50.00 -35.88]
20.258 20.265 1 3.02) 1041 0.00] 032 1335 50.00 -36.25]
21,662 21,656 N 137 1044 0.38] 0.00 1218 50.00 -37.81]
21.662 21,670 5} 1.50 1044 0.00 034 1228 50.00 -37.72
22458 22465 N 6.39 1046 0.38 0.00 17.23 50.00 -32.77)
22.886 22883 N 944 1047 0.38] 0.00 2029 50.00 -29.71]
23130 23132 N 1048 1043 0.38] 0.00 2134 50.00 -28.66|
23130 23126 [N} 9.53] 1048 0.00] 0.35 20.36 50.00 -29.64]
Table 12: Average table for CE from 150 kHz to 30MHK — Line & Neutral
Note:
(QP) EMI (dBwV) = (QP) Trace (dBV) + {Cable + Pulse limiter} (dB) + Transducer(N/).{dB)
QP Margin (dB) = (QP) EMI (dBV) — (QP) Limit (dRV)
(AVG) EMI (dBV) = (AVG) Trace (dBV) + {Cable + Pulse limiter} (dB) + Transducer(N/).1{dB)
AVG Margin (dB) = (AVG) EMI (dBV) — (AVG) Limit (dBV)
5.3.1.7RESULT
Conducted Emissions from the EUT arighin the specified Limit line.
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5.3.2 RADIATED EMISSION

5.3.2.1TEST SPECIFICATION for 40 MHz Modulation Bandwidth

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

TestStandard | pgs Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.4-2014
9 kHz to 150 kHz | 30 MHzto| 1 GHz to 18| 18 GHz to
Frequency Range| 156z | t030 MHz|1GHz | GHz 26.5GHz | 26-° GHz 1040 GHZ
Resolution 1 kHz 10 kHz 120kHz | 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
Measurement 50ms 50ms 20ms 5ms 5ms 5ms
Time
Final
Measurement 1s 1s 1s 1s 1s 1s
Time
Attenuation 10 dB 10 dB 10 dB 4 dB 4 dB 4 dB
Test Distance 3m 3m 3m 3m 3m 3m
L Parallel & . .
Polarization Perpendicular Horizontal and Vertical
Detector Peak, Average & Quasi Peak | Peak & Average
Input Voltage 120V AC
Input Frequency | 60Hz
25.6°C 25.6°C
(o] 0 0 o]
Temperature 22.1°C 22.1°C 23.8°C 23 .80C 29 9OC 22.9°C
o 59.5% 59.5%
0, 0, 0, 0,
Humidity 51.6% 51.6% 56.3% 56.3% 54.0% 54.0%
Harsha Harsha Harsha Harsha Harsha
Tested By /Subhendu | /Subhendu | /Subhendu | /Subhendu | /Subhendu | H@rsha /Subhendu
d 28/04/2015 28/04/2015
Test Date 20/04/2015| 20/04/2015 30/04/201530/04/2015 20/04/2015 29/04/2015
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5.3.2.2TEST SPECIFICATION for 5 MHz 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

Erequency Rande 9 KkHz to| 150 kHz to| 30 MHz to| 1 GHz to 18| 18 GHz to| 26.5 GHz to
quency Rangé | 150 kHz 30 MHz | 1GHz GHz 26.5 GHz 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 1s 1s 1s 15 1s

Time

Attenuation 10 dB 10 dB 10 dB 4 dB 4 dB 4 dB

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

Polarization Parallel & Perpendicular Horizontal and Vertical

Detector Quasi Peak and Peak | Peak & Average

Input Voltage 120V AC

Input Frequency 60Hz

25.6°C 25.6°C
(o] 0 (o] o]
Temperature 22.1°C 22.1°C 23.8°C 23.8°C 22 90C 22.9°C
o 59.5% 59.5%
0, 0, 0, 0,
Humidity 51.6% 51.6% 56.3% 56.3% 54.0% 54.0%
Tested B Harsha Harsha Harsha Harsha Harsha Harsha
y /Subhendu /Subhendu | /Subhendu | /Subhendu /Subhendu /Subhendu
28/04/2015 28/04/2015

Test Date 20/04/2015 20/04/2015 | 30/04/2015 30/04/2015 29/04/2015 29/04/2015
5.3.2.3LIMITS

Standard Reference section Frequency range Limit (dBuV/m)te3 meter

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

§15.205,815.209

9 kHz to 490 kHz
490 kHz to 1.705 MHz
1.705 MHz to 30 MHz

128.5194 to 93.8003*
73.8003 to 62.9697*
69.5429

Note:

* Decreases with the logarithm of the fregay

Standard

Reference section

Freguency range

Limit (dBuV/m)te83 meter

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

RSS-Gen, Issue 4, Nov
2014

§15.205,815.209

7.1.2

30 MHz to 88 MHz
88 MHz to 216 MHz
216 MHz to 960 MHz
960 MHz to 40 GHz

39.54
43.52
46.02
53.98

| Report Number DOJ 1517TEL038-A1

| EMC TEST REPORT

| Pae 36 of 106 |

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



WIPRO

Applying Thought

Praduct Qualification & Compliance Planet

5.3.2.4TEST SETUP

Figure 27: Typical test setup for Radiated Emissiorniest

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 staidd The test setup was placed on a rotating taiote 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 plnehe frequency range 30MHz to 1GHz & 1 to 2 médoe
frequency range 1 GHz to 40 GHz. A tunable Bandatéilter 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 mietéoth 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 spetifie
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 40 MHZ MODULA TION
BANDWIDTH

5.3.26.1 Low CHANNEL _5280MHz

130,00

——._—-———._,___‘_‘—‘__—‘_

120,00

R S|
—
N
—__‘-_‘_——._

10000
T 8000
=
=
2
] R
2 6000 T
2 P i
z it
g
= 4000

20,00

-0.00:

1000

9.0000 900000
Freq (kz)
(AVG) EMI (V) Limit

Figure 28: Average RE from 9 kHz to 90 kHz - Paral|

- ]
.00 —_—
é 60.00 ]
(AVG) EMI (V) et Lirnit
Figure 29: Average RE from 110 kHz to 490 kHz - Pallel
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2000
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Figure 30: Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Pol (QP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dB) (dB) (dBuV/m) (dBuV/m} (dB)
23.06 23.07 Ul 913 1.68 16.81 27.62 69.54 -41.82
24.40 24,34 Ul 2.56 172 16.73 21.02 69,54 -48.53

Table 13: Quasi Peak table for RE from 9 kHz to 30IHz — Parallel
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;E 50,00 A/v_\/\/—‘/\/\fﬂ/\/——\/\/\/\/
“9.0000 oo 900000
(AVG) EMI (V) Limit
Figure 31: Average RE from 9 kHz to 90 kHz - Perpedicular
-—
100.00 —_— ]
110.0000 et 4900000
(AVG) EMI (V) Limit
Figure 32: Average RE from 110 kHz to 490 kHz - Pgrendicular
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N M
'\‘WMMM
-0.00:
-10.00
0.01 010 1.00 10.00 30.00
Freq (MHz)
(PEAK) EMI (V) Limit
Figure 33Peak RE from 9 kHz to 30MHz - Perpendicula
Freq Freq (Max) Pol (QP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dB) (dB) (dBuV/m) (dBuV/m} (dB)
21.66 21.66 Ul 16.18 1.63 16.89 34.70 69.54 -34.85
23.06 23.07 Ul 11.41 1.68 16.81 28.90 69,54 -39.64

Table 14: Table 14: Quasi Peak table for RE from &Hz to 30MHz — Perpendicular
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Figure 34:Peak RE from 30MHz to 1GHz - Horizontal plarization

80.0

700

60.0(

50.0

|

40.0 |

T

10.0

Electric Field Strength (dByh/m)

0.0

-10.0

3000 100.00 1000.00
Freq (MHz)
LImMIT (PEAK) EMI (V)
Peak EMI (V

Figure 35: Peak RE from 30MHz to 1GHz - Vertical pdarization
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Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (em) (dBuv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
62.80 62.77 Vi 39.80 100.00 5541 285 9.45 3217 3555 40.00 -445
66.28 66.30 V| 17440 103.00 5830 293 9.48 3216 38.55 40.00 -145
139.28 139.21 Vi 313.20 100.00 50.69 4.27 11.76 32.05 3467 43.52 -8.85
22520 225.08 H 180.00 104.00 44.42] 519 12.93 3197 3057 46.02 -1545

Table 15: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Electric Field Strength (dEpjm)
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| o]
M
20,00
‘100 .00 Freq () 10000.00 1500000
Avwq limik AYG EMI (H)
Figure 36: Average RE from 1GHz to 18GHz - Horizondl polarization
g 40, o ——
M
20,1 L i'
U
‘100 .00 Freq bt 10000.00 15000.00
Avwq limik ANG EMI (V)
Figure 37: Average RE from 1GHz to 18GHz - Verticabolarization
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Figure 38: Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 39: Peak RE from 1GHz to 18GHz - Vertical ptarization
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80.0¢

Figure 40: Average RE from 18GHz to 26.5GHz - Horiantal polarization
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50.0¢
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Figure 41: Average RE from 18GHz to 26.5GHz - Vertial polarization
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Figure 42: Peak RE from 18GHz to 26.5GHz - Horizordl polarization

80.0¢

60.0f

50.0¢

Flectric Field Strength (dBv/m)

(PEAK) EMI (V) Frea QP Limit
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 - Vertial polarization
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Figure 46: Peak RE from 26.5GHz to 40GHz - Horizordl 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 _5300MHz
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Figure 48: Average RE from 9 kHz to 90 kHz - Paralt|
13000
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Figure 49: Average RE from 110 kHz to 490 kHz — Pailel
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Figure 50 : Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Paol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dB} (dB) (dBuY/m) (dBpV,/m) (dB}
2308 2307 Ul 9.24 158 16.81 27113 69.54 -41.82
2440 2441 Ul 285 172 16.73 21.30 69.54 -48.24
Table 16: Quasi Peak table for RE from 9 kHz to 30Miz - Parallel
130,00
D —
120.00 ]
— [ | ]
100,00
E 80.00
Eﬂ . [ A
;2 4000
20,00
-10.00
9.0000 90.0000
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(AVG) EMI (V) Lirmit

Figure 51 : Average RE from 9 kHz to 90 kHz - Perpedicular
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Figure 52 : Average RE from 110 kHz to 490 kHz - Rependicular
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Figure 53 : Peak RE from 9 kHz to 30MHz - Perpendiglar
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Freq Freq (Max) Pal (QJP) Trace Cable Transducer (QF) EMI Lirnit (QF) Margin

(MHz) {MHz) (dBuV) (dB) (dB) (dBpV/m) (dBpV/m}) (dB)
21.66 2166 Il 16.82 143 16.59 35.34 69,54 -34.20
23.06 23.07 Il 11.47 168 16.51 29.96 69,54 -39.58

Table 17: Quasi Peak table for RE from 9 kHz to 30Miz - Perpendicular
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Figure 54 : Peak RE from 30MHz to 1GHz - Horizontalpolarization
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Figure 55 : Peak RE from 30MHz to 1GHz - Vertical plarization
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Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (cm) (dBpv) (dE) (dB) (dB) (dBpV/m) | (dBuV/m) (dB)
58.72 58.71 Vi 12210 108.00 59.02 275 9.55 3218 3915 40.00 -0.85
60.24 60.22 Vi 47.20 231.00 54.57 2.80 9.42 3217 34.62 40.00 -5.38
6632 66.30 Vi 170.50 100.00 5817 293 9.48 3216 3842 40.00 -1.58
7716 71.22 Vi 197.40 100.00 55.93 316 9.12 3214 36.07 40.00 -393
139.36 139.24 V] 348.80 108.00 4743 4.27 11.76 32.05 3141 43.52 -1211

Table 18: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 56 : Average RE from 1GHz to 18GHz - Horizotal polarization

80.00

70.00

50.00

40.00

Electric Field Strength (dBpt/m)

30.00

20,00

10.00

0.00

100i

.00

Avg Limit

10000.00 18000.00
Freq (MHz)

AVG EMI (V)

Figure 57 : Average RE from 1GHz to 18GHz - Vertichpolarization
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Figure 58 : Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 59 : Peak RE from 1GHz to 18GHz - Vertical plarization
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Figure 60 : Average RE from 18GHz to 26.5GHz - Horontal polarization
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Figure 61 : Average RE from 18GHz to 26.5GHz - Veital polarization
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Figure 62 : Peak RE from 18GHz to 26.5GHz - Horizotal polarization
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Figure 63 : Peak RE from 18GHz to 26.5GHz - Verticgpolarization
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Figure 64 : Average RE from 26.5GHz to 40GHz - Horontal polarization
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Figure 65 : Average RE from 26.5GHz to 40GHz - Veital polarization
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Figure 66 : Peak RE from 26.5GHz to 40GHz - Horizotal polarization
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Figure 67 : Peak RE from 26.5GHz to 40GHz - Verticgpolarization
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5.3.2.6.3 HIGH CHANNEL _5320MHz
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Figure 68 : Average RE from 9 kHz to 90 kHz - Pardeél
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Figure 69: Average RE from 110 kHz to 490 kHz - Pallel
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Figure 70 : Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Paol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuv) (dB) (dB) (dBpV/m) (dBuV/m) (dB)
23.06 23.07 v 9.53 1.68 16.81 28.02 69.54 -41.52
2410 2411 v 8.76 171 16.75 27.23 69.54 -42.32
Table 19: Quasi Peak table for RE from 9 kHz to 30Miz — Parallel
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Figure 71 : Average RE from 9 kHz to 90 kHz - Perpedicular
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Figure 72 : Average RE from 110 kHz to 490 kHz - Rpendicular
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Figure 73 : Peak RE from 9 kHz to 30MHz - Perpendialar
Freq Freq (Max) Pol (QP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dE) (dE) (dBuVim) (dBuY/m) (dE)
23.06 23.07 v 11.65 1.68 16.81 3014 69.54 -39.40
2410 2410 Y 8911 171 16.75 27.58 69.54 -41.97

Table 20: Quasi Peak table for RE from 9 kHz to 30Miz - Perpendicular
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Figure 74 : Peak RE from 30MHz to 1GHz - Horizontalpolarization
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Figure 75 : Peak RE from 30MHz to 1GHz - Vertical plarization
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Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) (em) (dBuv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
58.72 58.73 Vi 163.80 282.00 3431 275 9.55 3218 14.44 40.00 -25.56
60.24 60.02 V| 141.60 247.00 3412 279 9.42 3217 1416 40.00 -25.84
62.04 62.08 Vi 58.50 273.00 36.63 284 9.44 3217 16.74 40.00 -23.26
64.80 64.69 Vi 20210 365.00 36.81 290 9.46 3216 17.01 40.00 -22.99

Table 21: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 76: Average RE from 1GHz to 18GHz - Horizonal polarization
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Figure 77: Average RE from 1GHz to 18GHz - Verticabolarization
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 66 of 106

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



WIPRO

Applying Thought

G

Praduct Qualification & Compliance Planet

100,

E
= B0
1
2
2 WM W
£ MMM”
)
- I I v
2
=
i M
Z
=)
5 YT
£ WMM (e
o

n AWMMMMWW

20,

1011

0.

1000.00 10000.00 1800000

Freq (MHz)
PEAK EMI (H)

Peak Limit

Figure 78: Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 79: Peak RE from 1GHz to 18GHz - Vertical ptarization
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Figure 80:Average RE from 18GHz to 26.5GHz - Horizotal polarization
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Figure 81: Average RE from 18GHz to 26.5GHz - Vertial polarization
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Figure 82: Peak RE from 18GHz to 26.5GHz - Horizordl 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 - Horontal polarization
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Figure 85 : Average RE from 26.5GHz to 40GHz - Veital 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 10 MHZ MODULA TION
BANDWIDTH

5.3.2.7.1 Low CHANNEL _5265MH z
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Figure 88: Average RE from 9 kHz to 90 kHz — Para#l
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Figure 89: Average RE from 110 kHz to 490 kHz - Pallel
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Figure 90: Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Paol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) {MHz) (dBuV) {dE) (dB) (dBuV/m) | (dBuV/m) (dB)
23.06 23.07 W 10,19 168 16.81 28.68 69.54 -40.86
2410 2411 Ul 891 171 16.75 2737 69.54 -4217
Table 22: Quasi Peak table for RE from 9 kHz to 30Miz - Parallel
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Figure 91: Average RE from 9 kHz to 90 kHz - Perpedicular
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Figure 92: Average RE from 110 kHz to 490 kHz - Pgrendicular
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Figure 93: Peak RE from 9 kHz to 30MHz - Perpendiclar
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Freg Freq (Max) Pol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBpv) (dB) (dB) (dBuV/m) | (dBpV/m) (dB)
23.06 23.07 v 11.78 1.68 16.81 30.27 69.54 -39.27
24.40 2441 v 4,14 172 16.73 22,60 69,54 -46.95

Table 23: Quasi Peak table for RE from 9 kHz to 30Miz — Perpendicular
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Figure 94: Peak RE from 30MHz to 1GHz - Horizontalpolarization
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Figure 95: Peak RE from 30MHz to 1GHz - Vertical pdarization
Freq Freq (Max) Pol EUT Ttbl Agl Twr Ht (QP) Trace Cable Transducer Preamp (QP) EMI Limit (QP) Margin
(MHz) (MHz) (deg) em) (dBuY) (dB) (@8) (dB) (dBuV/m) | (dByV/m) (cB)
5872 58.63 V] 180.10 286.00 3848 275 9.56 3218 1861 40.00 -21.39
60.24 60.15 W] 239.90 153.00 38,62 2.79 9.42 3217 18.66 40.00 —21.34|
Table 24: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 76 of 106

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



WIPRO

Applying Thought

G

Praduct Qualification & Compliance Planet

100,

Electric Field Strength (dEtim)

0.
1000.00 10000.00 15000.00
Freq (MHz)

g limit A6 EMI (H)

Figure 96: Average RE from 1GHz to 18GHz - Horizondl polarization
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Figure 97: Average RE from 1GHz to 18GHz - Verticabolarization
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Figure 98: Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 99 : Peak RE from 1GHz to 18GHz - Vertical plarization
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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 - Horizotal 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

| Report Number DOJ 1517TEL038-A1 | EMC TEST REPORT | Pae 82 of 106

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



WIPRO

Applying Thought

G

Praduct Qualification & Compliance Planet

5.3.2.7.2 MID CHANNEL _5300MH z
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Figure 108: Average RE from 9 kHz to 90 kHz - Paraél
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Figure 109: Average RE from 110 kHz to 490 kHz - Rallel
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Figure 110: Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Paol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuv) (dB) (dB) (dBuY/m) (dBpV,/m) (dB)
23.06 23.07 Y 10.28 1.68 16.81 28,77 69,54 -40.78
24.40 2441 Y 308 172 16.73 21.54 69.54 -48.00
Table 25: Quasi Peak table for RE from 9 kHz to 30Miz - Parallel
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Figure 111: Average RE from 9 kHz to 90 kHz - Perpedicular
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Figure 112: Average RE from 110 kHz to 490 kHz - Rpendicular
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Figure 113: Peak RE from 9 kHz to 30MHz-Perpendicidr
Freq Freq (Max) Pol (QP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dE) (dE) (dBuVim) (dBuY/m) (dE)
23.06 23.07 Y 11.42 1.68 16.81 29.91 69.54 -39.63
2410 2411 v 9.07 171 16.75 27.54 69.54 -42.01
24.40 2441 Y 331 172 16.73 21,76 69.54 -47.78

Table 26: Quasi Peak table for RE from 9 kHz to 30Miz - Perpendicular
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Figure 114: Peak RE from 30MHz to 1GHz - Horizontalpolarization
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Figure 115: Peak RE from 30MHz to 1GHz - Vertical plarization
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Freg Freq (Max} Pof EUT Tehifgl | Twrrr | (QF) Tesee Cotile Teanschores | Preasp [ Lientt | (QF) Margin
58,76 AR W] 166501 LEE.008 44 509 L7864 353 3218 24.61 A0 -15.38|
604 [T W] TEAD 100,00 ng 281 543 3217 33.27 40.00] 5,78
6275 (PR Wi T3 103.00¢ %A Fl 945 3217 35.63 40,00 -3.37|
570, T4 V] 150,701 10006 S5.65] 330 8.95] 3213 .71 40.00] 33|

Table 27: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 116: Average RE from 1GHz to 18GHz - Horizotal polarization
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Figure 117: Average RE from 1GHz to 18GHz - Vertichpolarization
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Figure 118: Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 119: Peak RE from 1GHz to 18GHz - Vertical plarization
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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 - Horizotal 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 - Horizatal polarization
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Figure 127: Peak RE from 26.5GHz to 40GHz - Vertidgolarization
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5.3.2.7.3 HIGH CHANNEL _5335MH z
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Figure 128: Average RE from 9 kHz to 90 kHz — Par#él
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Figure 129: Average RE from 110 kHz to 490 kHz - Rallel
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Figure 130: Peak RE from 9 kHz to 30MHz - Parallel
Freq Freq (Max) Paol (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuv) (dB) (dB) [dBpV/m) (dBuV/m) (dB)
23.06 2307 Il 10.08 168 16.81 28.57 69,54 -40.98
24.40 2441 Il 288 172 16.73 21.34 69,54 -48.20

Table 28: Quasi Peak table for RE from 9 kHz to 30Miz - Parallel
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Figure 131: Average RE from 9 kHz to 90 kHz - Perpedicular
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Figure 132: Average RE from 110 kHz to 490 kHz - Rpendicular
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Figure 133: Peak RE from 9 kHz to 30MHz - Perpendiglar
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Freg Freq (Max) Pal (QJP) Trace Cable Transducer (QF) EMI Lirnit (QP) Margin
(MHz) (MHz) (dBuV) (dE) (dE) (dBuVim) | (dBpW/m) (dE)
23.06 2307 Y 11.86 1568 1681 30.36 69.54 -39.19
2410 2410 Y 9.08 171 16.75 27.54 69.54 -42.00
24.40 2441 Y 4.08 172 16.73 22.53 69.54 -47.01
Table 29: Quasi Peak table for RE from 9 kHz to 30Miz - Perpendicular
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Figure 134: Peak RE from 30MHz to 1GHz - Horizontalpolarization
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Figure 135: Peak RE from 30MHz to 1GHz - Vertical plarization
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Freq | Freq (Mai) Pol  |GUTTeblAgi| Torth | (QF)Tmace | Cable | Tramsducer | Prasmp | [QPYEWI | Uma | (QF) Margin

MMz} (M) :  (degh fem) {dBu) 1dE) (48} 4B} (dBbm) | (dByl/m) L
6024 5020 W EC.0G| FT4.00 3563 A Gl 3217 15567 &0.00 -24.33
6250 BLTd A FTER i 147 185 5,45 3211 2750 2000 -12.40
T o5, v mﬁ IE&% 7] % 314 j18 EFRT] ETRE 000 -mq
TR A T8 v [3 ¥ 5. ] TH] 3213 3.50{ 40.00] £20

Table 30: Radiated Emission — Quasi Peak table — 30Hz to 1 GHz
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Figure 136: Average RE from 1GHz to 18GHz - Horizotal polarization
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Figure 137: Average RE from 1GHz to 18GHz - Vertichpolarization
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Figure 138: Peak RE from 1GHz to 18GHz - Horizontapolarization
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Figure 139: Peak RE from 1GHz to 18GHz - Vertical plarization
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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 - Horizotal 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

70.0

60.0f

w
S
=

.
S
=

Flectric Field Strength (dBpv/m)

w
S
=

20.0¢

10.0¢

0.0f
265

0.00

AVG Limit

Freq (MHz)

40000.00

(AVG) EMI (V)

Figure 145 : Average RE from 26.5GHz to 40GHz - V¢ical polarization
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Figure 146: Peak RE from 26.5GHz to 40GHz - Vertidgolarization
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Figure 147: Peak RE from 26.5GHz to 40GHz - Vertidgolarization

Note:

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

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

dBuv 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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